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ABSTRACT 



■ ■ . . . •. . ~- TJiis project funded by a: jgra^ ffoa the E^^ 

Applied to National Needs Division of the^ National Science Foundation 
explored the neasurable or potential effects, Of ccaputer conference 
usage on the productivity of eh'^fgy research grcupe*. The tifteliness 
of their work and the high level of their cciiurication reeds 
this an appropriate group for the study, and the usage of coiiputer 
conferencing by 14 selected groups ranging in size f rci six to 32 
aenbiers was rtracked j|ox a period of about 15 acnths* Ih'is report 
includes (1) a suaaaty of the relevant literature en research 
proauptivity f an approach to aeasuring research prcductiv^ty by 
tracking changes vcrking patterns, and ar^ eiflanation of the 
general research design; (2) identification of three lajcr styles of 
usage adopted iy the grctips-*-^the excharge, the ccaa and the 

sieainar; (3) delineation of working patterns; (4) dOcuaehtation of 
factors affecting the success or failure, of a cciputer jrcrference and 
guidelines to assist future conference crgarizers; and (5) a 
discussion of bpth the regulatory and organizational policy issues 
which are suggested by the results of the project. Appendices contain 
instruaental tools used and docuaentaticn 'supporting the findings. 
(Author/RAO) ^ : ^- 
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This ^repbrt i^; t^'' fifth volxame in a series of Institute for the Future 
studies .of con^tfter izronferencing/ using the FORUM/PLANET system The other 
reports in .th^ series arer , • -.^ 

Gronp^Oiirmainication Tlvcon^ Computers r ; - 

■■ " ' . • . • .. . ' : - 

Volume 1: Design and Use of the fOrum System, Jacques Vallee, Hubert 
Lipinski, and Richard H. Miller, Report R-32, July 1974. 

\ : ,/ - ■- ■ • , / 

This report describes the technical design^^e^ structure of the FORUM 
computer conferencing system, as well as.pi^i'iminiry experience with- 
the system. . . • . 




-ArStad y of S oc ial 



JacJme^-"7a^^^ t "Johanseny^ 



Robert H. Randolph, ; Consultant; and ArthuA'-C. Hastings,' Cpris ultant ; 
I^port;R-33; Jfo 1974._ ^^ V ^ ^ 

This report describes tihe Institute's approach to spcial evaluation of 
computer conferencing, a,s well as preliminary results from these 
evaJ.ua tio ns . 



. Volume^ 3: ; Pragmatics and Dyxiamics; Jacques Vallee; Robert Johanseri; -/ 
Hubert Lipinski; Kathleen Spangler; Thaddeus WilsoA; and Andrew Hardy V' 
Consultant; Report R- 35; October 1975. /r ■ \. * ^ 

Volvime 3 is a anar report ^n' 28 FORUM conferences held on the ARPA \ 
computer netwojrK^ Five stymies of computer conferencing are identified,- 
and 30 ""propositipns" about findings to date are presihted. A bibli- 
ography of about 150 items, is included. , .■ $ 



Volume 4: Social, Managerial, and Economic Issues, Jacques'^^ Vallee, 
Robert Johansen, Hubert Lipinski, Kathleen. Spangler , and Thaddeiis; ■ 
Wilson, Report R-40, January 19(78. , ' , " -V 

Basic information about costs and organizational issues involved In 
the~uSe"bf " computer c^^ 

irt this- report. Liiflited social evaluations are combined with detailed 
presentation of usage statisti,cs. * . . 
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\The proposal for this project was writtfen by Jacqtiea Valine and Itobert 
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and Charles Brownstein of the National Science Foundation', as well as the 
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strongly, to the questionnaire design and development of' prodi^c^ivity measures. 
Robert DeGrasse organized- the analysis of questionhaire responses and compu-- 
ter conference transcripts^ He also worked directly with the -principal in- 
vestigator^^ key dTCision points in the middle and later stages of the 
project, as well as the wrfPing of the final re|brt? Jeanne Muzzicato as- 
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• typed portions .of-, the draft manuscript. 
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Michiel Palmer^ all read, one or more drafts of the final report and provided" 
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the *field tesf^ groi:ps. While we cannot list everyone here,* we lire espe- 
cially grateful for assistance provided by Donald Austin, Gerald Estr£n# 
\John *Gasjper, Bradford Gibbs, Dennis Hall, Jessie Herr, Wasyl Lew, Deane , 
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all of. the participants, we offer our sincere thanks and hope that our 
research will be useful to them. • * ^ 



GROUP. COMMUNICATION THROUGH COMPUTERS 
Volume 5: Effects on Wbiicing Patterns 



SUMMARY 



- Preliminary studies have suggested the potential of^con?)uter confer- 
encing for inf>roving the productivity of scientists. For exaiiple, coir?)uter 
conferencing might facilitate the jresearch process by reducing delays .i^ in- 
formation exchange/ providing precise records of ihteractionr coordinating 
the toles of remotely located participants in technical projects, and' gen- 
erally improving the ability to deal with large anounts of iLnformation. Tlie 
goal of this p^roject was to carry out a long-term study of eonputer confer- 
encing in a field setting. 

Hie report summarized here was funded by a grant from the Research 
Applied to National Needs Division. (RANN) of the National Science rt)uridation 
to e5Q>lore the measurable or potential effects of conguter conference usag^ 
on the productivity of energy research gro\;?)s. Energy researchers were 
selected as an appropriate participant group for the study, base^Kon the 
timeliness of their work and^ the high level of their communication needs. 
Fourteen groups of scientists participated-, ranging in size from 6 to 32 ' 
members. Their usage of computer conferencing was tracked for a period of 
about 15 montlj|s. 

m ' / ' ^ " 

Chapter I summarizes relevant' literature on research productivity* de- 
velops an approach to measuring researcfi productivity by tracking changes 
in working patterns, and explains the^general research design. The review 
Of research productivity literature produced a list of productivity-related 
-working pattern" variables whtch focused on the process of communication 
in the research environment. By working patterns, we mean the basic struc- 
ture of when, where, rfbw, and with whom researchers work.. 

Questionnaires, usage ^^^^tics, conference transcripts, and inter- 
views were dsed in a multip]l||^^ures research design to gather data on 
working pattern changes. For^i^le, data were coflected on the frequency 
wlth ^h i ch re sGa r c h ers-comrounlcAtedp^with-coLleagues-thrcmghont t> tfe c onnt±Y— 
and the world, how often they worked at home or otiCside office hours, and 
'how often they used various media to communicate /with distant colleagues.,. 
By asfcing^how a researcher altered his or her work patterns durin<i^PLANET 
usage, we encourage readers of this report to judge whether those particul^ 
variabl^lll^re relevant, to productivity in their own environnent. 



USAGE STYLES . - * ' , . * ' 

•ftiese field tests show that usage c^f computer conferencing varies among 
diffisrent groups who use it. Study participai\ts used oomputerr conferenci'hg 
for a broad range of tasks ihcludin^ investigating computer network-rg^ ^ 
sources y sh€u:ing data ba^s, and scheduling usage c^ the Coxniminications 
.Technology Satellite (CTS). Chapter II identifies three major styles of 
usage which grotfl^ adcfpted: the -exchange ^ the conaaanity, and the semiTiar. ' 
these were revisions of styles previoulsly identified by IjistitutJe researchv^ 
*• * . ' ' - ^ • * 

The exchange groups were characterized by a high need^to cOTUituni- 
cate^ participa^ted at constant rates^^ 'and had few social exchanges.* 
The NASA qroup, ft)r example^ used coiflputer .con^rencing, to coordi'- 
nate the activities of all ^experimenters using the CTS sa'tellite.' 
Over a tisage period .of nearly two years 20 participants checked 
into their conference at least once eVery two work^days. 

. • .The conmiunity designation arose from groups . subh as the Interlab-. ' 
' oratory Working Group for Data Exchange, J IWGDE) ^ in wliich partici- 
^ psints developed greater ^ohfesiveness and interpersonal • sharing* than 

in exchange conference^B . IWGDE researchers tised computer confef-» 
encing to work together developing data resources needed for spe- 
cific energy dilemmas. • . ' 

• Seminar style conferences, like the Network Investigators* Panel/ 
addressed a specific topic in an intense way for a limited period. 
These researchers joint-auth'pred a ^pport on computer network re*- 
sources after participating in a community style conlterence f^r 4 
• year.. * • ' , 

■ ' . 
Characterizing individual' styles of usage was more difficult, though 
a few generalizations did emerge. Some individuals, for example,,- checked 
into tile conference regrularly, yet seldom contributed; some felt self- 
conscious about their presentation; and some contributed primarily in the 
private mode. ♦ 



/' 



EFFECTS ON HOtUaNG PATTERNS. 



Four aspects of working patterns, which could be affected by computer 
conferencing are delineated in Chapter III: with whom pcQple work, when 
they work, where they -work, and how .they work. 

^ • With whom peqpie wor/fS— Computer conferencing increased the reported 
frequency of coIwmlnicatid^^ with .distantly located' researchers and 

* thoTC ,wit;h£n other disciplines. These findings ra^ise* the possibil- 
ity of more g^graphically separated working groups. However, they 
could also lead to information overload among computer conferencJe 
parti9ij>ants . . 
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• wien people, K#A^_We found few measurable effects of conjputer'con-.- 

• '5®^^*^""^- participants tended to jwork. outside, of office houis *, 
. . , before the P^ojept, and they continued -.to do so while using PLANET. ' 

While one .can'^ll argue that coit?)pter conferencing could raoviie " 
more flexibility in vror-king hours, th»e is no quantitative data ' 
from, thife 'study to ""support such an argument. , • . - 

, • ^ Wiere people work—Ve found a- number of instances, where computer ' 

-conferencing added flexibility to where ^ple woprk,. 'though there ' 
^ . were few statistically valid effect^.- In one example, a res^rcher . 
who was hospitalized was able to participate iii bie computer confer- 
. ence beforfc she could return to the office. , *• , 

• ^oK.Pf pple T.or;c~Study partic^nts\rat^ . 

I^oductive m some instances than mail or -telephone. We als<)' found ' 
^ that access to computer conferencing does not necessarily decrease • 
travel, suggesting that the relaUonsliip ,of comnunication to travel" 
, . IS complex. . *. ^« . : . . 

' • - ' . ' ■ '. ■ ' ' 

Strufey result^ showed that overall Reported satisfaction with grovp 
communication incMased during con5)Uter-.confer*encie xfeagev Also; a variety of 
^SSf-"!^^ successfully UndeV^en-dUring t^e* field tests',, incliiding. joint ' ' 
a^jge«>Fship at a distancte", in?5nnation excl^iige, data sharing, interfacing • 
wrth other^coir?,utef resources and s<;heduUiig, planning, and following up ' 
face-to-fatfe m'ee tings. ^ " . • . ' " ^ 



GUireLlNES F.OR COMPUTER "CONFERENCE' USAGE 



. • r.- .C/H^Jter IV documents factors affecting the 'success or failuie of a- com- 

puter conference and otfers pragmatic guideline's' to assist -future fconfer- 
. ence organizers. , Guidelines are pranged in three sections: {X) Pteregui- 

^ sites for choosing wheir and when not to use computer conferencing, such-'as ' 
•the importance of -a percfeivied need to communicate;., easy access to termina'ls; 
- adequate introduction to.^the concept and techniques of ecmputer conferenc- '"^ ' 

mg; qpenness to typing; a minimum number of conflicting needs or dananda-. ' 
/ on parucipants; and a facilitator within organizations adopting compute?^ 

orsranizer. Some are external to the medium (e.g., telephohe calls for 
■ clearing up problems, mail for draft reports, fape-to-face^'for' follow-up . 
. discussion^) . Others, inhe5jjnt in .the' medium, include potentials for syn- 
chronous: conferencing and private messages anS use of on-line questionnaires 
or voting. At a more subtle level, we discuss, group-process decisions an 
- ^^rif "^^^^"^ ^ during. the lite of a conference. (3) 'Things 

which could go wrong even if all the prerequisites are met and the organizer 
does a conscientious and effective job. These include: frustration over 
lack of in.tet«personar feedback, irregular participatioA, too 'much structure 
too soon, and problenfe deciding wHen to end. the conference. * ^ 

• • ' • • • c ■ - - ■ • ■ ' ' ■ 

* ■ • * ^ '♦ * ' io • 
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POLICY IMPLICATIONS 



Policy issues arise primarily from the uxugue options- computer confer-; 
ehcing provide^ in structuring, 'comihunications activity. Chapter V discusses, 
both teguiatory and ajrgank^tional policy issues which are suggested by} the f 
results of this project, ^ecciuse the effects of computer conferencing on 
working patterns and productivity* are so uncertain/ it is difficult to fore- 
cast ix^licy issues-. , Nonetheless, some significant policy implications of ^ 
losing ^computer conferencing with research groups did emerge, including: ■ ♦ 

• Computer conferencing does not fit current national 'pr international 
regulatory categories, . suggesting further controversy, regarding 
which services . should be regulat;ed. and how. . ^ 

. Coritrairy- to initial exjpectatiQnis for computer conferencing, there 
*was little to suggest that this medium will necessarily- encburage 
. . Either organizatipnail decentralization or broadened ;participation 
in decision-making; *v. ' . '> 

• :, While computer conf eren^ng^^ises the possibility ;pf ri^ 

viso"^ procedures, it also ?pas a potential for violation o€ privacy 
through_^misuse of* typewriftfe^^ transcripts and usag^statis.tics . — 

• The structure of research administrative structures may be chd ^ 
. lenged by interorgcuiizational communication provided by computer' 

conferencing; so far, however,,, it has served primarily to strengthen 
existing orgcuiizations . .Funding, questions may limit , the use of com- 
puter conferencing and centralize decisions about who' is allowed . . 

• access to conference discussions. . * ]■[. 

• While computer conferencing rarely ' substitutes" for travel, it com- 
petes favorably with some current uses of mail and telephone. 



INTR0DI5CTI0N 



^.^^li^nary assessments of con^Ut^ conferencing have suggest ed its 
potential for improving the productivity of scientists. Early work, in- 
•eluding that reported i^ previous yoltmies in this series,* points, to the 
effects, of providing scientists with regular access to the new medium, it 
has. been found, for example, that computer conferencing, can facilitate the 
research process by reducing delays in information exchange, providing pre- 
cise rebbrds of interaction, coordinating the roles of remotely-located 
participajits. in technical pro jects,? and generally in5)roving the ability to 
deal . with large, amounts of information..**- While this work suggests that 
computer conferencing could assist in raising research productivity, . no 
detailed- studies of its.aong-terxtt|^ffec-ts have been performed. Our goal . 



was to carry oyt such a study -inpa field, sfetting; 



This project was funded by the Research Applied to National Needs 
Division of the National Science ^Foundation, 'fenergy researchers were 



is-v^ <^ommunication Through Computers, including Volume I: Desigh 

'^'d: IJS€> of .the FORUM System, Jacques Vallee, HuBkrt Lipinski, and* Richard H 
•Miller^ Report-32, July 1974; \^olume 2: ' A Stud^^of Social- Effect^; Jacques* 
Vallee; Robert Johansen^ Robei-t^'fe. Ramdolph, Consultant; and Arthur C. ' 
Hastings, Consultant; Report R-33, November 19f4;^Volme' 3t Pragmatics and 
Dynamics; Ja cities Vallee; Robert Johansen; Hubert Lipinski; Kathleen 
Spangler; Biaade us .Wilson; and Andrew Hardy, Consultant; Report R- 35; 
October 19.75; .and Volume ' 4: isocial. Managerial, and Economic Issues, Jacque 
Vallee, Robert Johansen, Hu^^jrt Lipinski, Kathleen Spangler, and Ohaddeus 
Wilson, Report R-40, January. 1978. 

**a!hese specific effects are reported for te aids of geologists using com- 
puter. conferencihg#y Jacqu^s^ Vallee and Gerald Askevpld, "Geologic Applica- 
tions of Network Conferencing'^: Current' Exper^ents with the" FORUM System," 
in Peter Lykos, ed.. Computer Networking andVc7ieinistry> American Chemical 
Society, .Washington,. PC, 1975, pp. 53-66. Other, -similar effects are sug- 
gested in. articles by Murray Turoff and his -colleagues. See, for instance, 
Murray Turoff, "The Future of Computer Conferencing," TTie Futurist, vol 9, 
no. .4, August 1975. 



seleojie^ as an appropriate participant groiap for the stucty, based on the 

timeliness of tiieir work and ^ the "high level of their coinmmication needs. 

* ■ * ■ ' ' . ■»■,.«■. 

In fonnulating our approach, we'sought to get as close as possible to 

^ ^ . . . ■ •■^ ' ' . ■ ■ " . 

» measures of research productivity V The central question became: What 

• ■'••*■■. . • 

effects does (or could) ^computer conference usage have on the productivity 

of^ energy research groups? 

The whole concept of research' p^ductiv.ity is littered with uncer- 
•tainty, and we knew we were unlikely to. make any, breakthroughs in the field . 
. of productivity measurement. Nevertheless, we believed the- question of 
effects of new communications media on. productivity need6^ to be addressed 

and, .therefore, sought to identify possible impacts of the introduction of 

■ ■' ' ■ • ■ . • • ■ i,. . . . 

■ ■ ■ " .y ' » -V . 

computer conferencing into the energy, research environment. / ' " 

oypically, previous approach^|^to productivity measurement have relied 
upon "end products." Great controversy exists over the validity Of such 
. approaches,, and from the outset we sought to concentrate more on the proqess 
of research' communication than dfi thei outcome. Outcome measures are simply 
too. uncertain and often 'inacces^jbie irlija research project such as we were 
, . proposing.. Furthermore, they most likely are' threatening to stucfy. partici- 
.V pants. (We ^did not w^t "the field -test participants' to see us , as evalua- 
tors of their performance. If tliis had happened, we almost certainly would 
not have been able to complete the project.) We chosie, then, to- examine 
effects of computer conferencing on, the proc^Jjp of gi?5ijp re search > focusing^, 
particularly on "those aspects which seem related to productivity'^. " 

■■:>/'.: ' ' •■ • ■ ■ ' ' ■ ■■ ' ■ : ■■■■ '. ■ v. 

In designing the study, we selected various working pattern variables, 
such as when people work and where they work, to serve as "proxies^ 
. research productivity^ Our fillings are phrased in terms oif the effects of 
bomput^ conferencing on these variables. ''In utilizing the stu^ Vs results, v. 
readers\nust judge which working pattern variables are most related to / 

productivity in their own . environments . . , ' ' ' \,- 

' , ■ ^> . ' * • . • ' * ' 

' In addition ti^ clari'i^ing pur approach to the exam^iaation of research - , 
productivity in stu'dy, it is important to address the*^ is sue? of . how .. . ^ 

"computer conferencing" is to be defined. The term is an mfortunate one, . ^ 



sin,c4:^e computer is, .ideally, an invisible part of the medium. AlSo, the 



word • "conference" too narrowly describes the range of commxinicatiori which*; is 

possible. ' 

- . • ■ * ■ ■ ■ . ■ / . • * ' . 

Gomputer conferencing,, as ''we define it, refers to andall-group communi- 

cation, facilitated by a computer • It is distinguished from oUier computer' , ■ 

^'services,' such as infbrmation retrieval systems, journal systems, br'text 

\ editors. Alsp, it refers to. group communication, rather tHan the person- 
to-person capability provided by. computer mail or messaging systems.* 
The Ins.titute fol: the Future designed two computer conferencing systems, 
FOftjM and PLACET,** in. a^n/attempt to provide a simple structure for print- ' 
based grotip communication requiring no computer e&cpertise. They were 
intended, as. a research jprobe, making^rpcf&i^ie a series oi field tj^sts. with 

* actual user groups. . ' . : ^ 

In the five years since o-ur work with FORUM began, discussions of 
computer conferencing; have gradually increased in number. -Murray Tur off "s . 

■* , ■ • . .1 •- ;vv ■ . ' ^ - . --^ .■ ^ . * • 

work' at the Office d£-*Ei^erge;ncy 'Preparedness drew considerable attention * 

. ' . ' ■• --^ ..i ■ " ■' .{ ■■■ '• ' ■ - . V ■ 

and tietaonstrated a prapt'i.cal utili;ty for cbmputer^-canf erencing-iike 



*The ..distinctions between computer mail and computer conferencing aire 
drawn more clearly in Jacques Vallee; The Outlook for Computer Conferencing 
on ARPANET and ^PLATO r j^pkred for the Society for General Systems Research 
meetings, February 1977, (available from the Institute fpr the Future.) . •'^In 
this article, Vallee li^ts \lO characteristics which are basic to computer . 
conferencing but typically tiot fouj^d<4 ^n ^c omputer mail systems.. Included . 
iny this list are charact^istics Vuch as smooth adaptation from synchron(^us 
mode (more than one per^oii pfesent simultaneously) to aisynchronous mode 
possibility for ex^ansionl.and replication of discussion structures, and 
ability to obtain .stdtaiis information on other participants.. There are, 
however, frequent *pc5ints of overlap between computejr conferencing and com- 
puter mail, and* these; seem likely to increase in the future. ^ 

**>IiANET is simply an optimized version of the FORUM program, developed 
at ;the institute for . use on commercial computer networks. The dependability 
of these networks^ necessary in order to perform the type of field 
testing described in this report.' The documentation for FORUM, described 
in Volume 1 .of this series/ is still accurate and can Be used ais a referent. 
For. examples of the PLANET system as it appears to a user, see Jacques 
VaflLee and Thkddeus .Wilson> Cpinpu^ Coifenuni cation in Support of Sci- 

entific and teGhhical Work, prepa^red for the National Aeronautics and Spacfe. 
Administration, M^rch 1976. * ' • . . ^ . 
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serViceV.* Other work at the* University of Illipois, the University of 
Michigan/^t'orthwestetn University, Bell Canada, and the Department of "No n- 
medical Use of Drugs in the Canadian governmeAt** continued to e34)lor^ the i 

/poteatiais for ti^is kind of. communication medium. . . \ * . . 

' " . • ' • • '"^ ♦ • *' . • ' ' ' ^ * 

There ate differences ijf opinion, however, over what comprises '."computer 

. conferencing." In the New Jersey Institute of Technology system/, for^in- 

sjtance; coriiputeri^e4 conferencing is combined .with other coftiput^r resources,' 

such as a joutn^fll system, a text editor, and even a kind of management in-^ 

formation sysjfem**^* Whil#; such a system provides more computer power, ,itt 

doed so at th^l^J^pense bf the simplicity of opexfation we felt was necessary ; 

for an initial exploration ^of t±ie utility of small group communication, through 

computers.: PLANET, is a simple : system whxch en^lbles social scientists t;o 

e'xplore the potentaals of 'computer 'conferencing without req[uiring that they 

.control for the effects of per^^j^^l^elemente involved in mbre complex 

compter -services. Our approach^ has been to base our assessments of compu- , 

ter conferencing on this b^siC system for group communication through « ^ 

^computers; •* * ^ ■ " , 

This, study is^, ; to our knowledge, ' the most detailed social a^ssessmentj 
yet accomplished of the use of computer conferenc.ing. It represents the 
Institute's final study of Sie. FORUM/PLANET system and, -in exploring the 
system's effects on research-productivity, .addresses a topic frequently 
raised. The project itself covered a two-year period', of which c±HDut 15 * 
•months weres- actually availcible for field testing. .While it provides no easy 



* *See Murray Turoff, "Delphi Conferencing: Computer-Based Conferencing 
with Anonymity,," Technological Forecasting and Social Changer no. 2{ 1972> 
see also "'Partyline' and 'Discussion' Computerized Conferencing Systems, " . 
Proceeaings of the International Conference on Computer Commanicatio'hs, 
Washington, DC, 1972. . >, 

**More detailed references to this work and findings to date can be 
found in Robert Johansen,. Jacques Vallee, and Kathleen Spangler, Electronic 
Meetings, Reading; MA: Addison-Wesley Pxablishing Co., 1978; or. Robert 
Johansen, "s6iq;iS||.-^^raluation of Teleconferencing, " Telecommunications Policy, 
vol. 1, no. 5, "December 1977, ^pp.'':i9S^419. Basic direct references are 
provided in the bibliography of thi^ report.. ^.^ 

***This new^ system is called the \^Electronic Information Exchange System 
(EIES) . A it^erieral description of the system is contained in Murray Turoff 
and Roxanne Hiltz, "Meeting Throu^ Your Computer," IEEE Spectrum, May 1977,. 
pp. 58-6:4. : • 
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in 'this study. ^ 



ansvters to the compli(:at^' questions surrounding /esearch productivity, it 
does offer insight in bo tjie* jne^isurable and poteritial effects of introduc- 
ing computer conferencing in,to|research enviro^entsr such as those ftivolved 



■/ 
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I. COMMONICATIONS AND RESEARCH PRODUCTIVITY: 
■ FOCUS ON WORKING PATTERNS ^ 



Hhis chapter begins with a summary of the relevani: ^^iterature on re- 
search' productivity, develops an approach to measurement of research pro- 
,ductivity based on. the "proxy" of wc^fcing patte'ms, and explains ovir^ geh- 
* eral approach to thi^ pro ject. ♦ While the literature on research produc- 
tivity provided only limited guidance, a review of this material was part 
of the first phase of our project and did have a direct influeijce on the 
research design which .was eventually followed: Our search was for litera- 
t\ire which identified variable^ related to both communications and research 
productivity. An obvious beginning was to develop --••me viable approach to 
the elusive concept of "productivity." ^ / ^ ' 

DEFINITIONS.. Of/rESEARCH PRODUCTIVITY ' ' ' 

Studies of productivity in scientific research have typically used 
measures of success which* are clos^^ associated with academia. Judges 
have been asked, for instance, to evftlxiate individual scientists Recording* 
to tbeir "contribution to general technicaLI or scientific knctwledge in the 
field" and their "overall usefulness in helping the organization carry out 
its responsibilities" (Pelz and Andrews, 1966) • The extent to which a 
scientist has "increased knpwledge in his field through lines of research 
which were useful and new" has also been examined (Andrews and Farris, 
1972). Data have been collected on patents 2Uid patent applications, 
published papers, and boo)<^r^ ^ wel?. as, unpublished technical manuscripts, 
reports, and formal talks CPelz and Aiidrews, 1966). ^' 



" *This chapter incljodes, revisions of ^ paper completed early in this- J 
project, imnediately aft» the literature review phase. See Robert JOhansen 
and Jac^es Vallee, Inspact cff a Cocaputer^Beised CojoBimicatlons ttetwork on 
tixe Working Patterns of Researchers, Institute for tiie Future, Paper P-46, 
presented at the TSmericam Sociologiqai Association Ann ufeil Mating, 1976* 
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Moving away from purely academe ht^ndards,' Lawle^r, Hall, and Olclham 
(1974) have^defined overall performance by a .ctonposite of €uch factors as 
"net change in research and de^lopment budget duriirg the last year" axi^ 
"percentage of projects meeting time schedule JF* 

: I ■ ' - . ■• ■ - 

Unfortunately such measures of productivity, while clearly multidi- 
mensional, are not necessarily comprehensive, and there is no" xiryifyihg • 
framework within which the findings, of these various appro^hes can fae 
reconciled. In the extreme, "effialency ejcpert*^ approaches which seek tx> 
quantify all aspects of scientific. , productivity are .vulnerable to what 
Alfred North Whitehead Called the "Fallacy of Misplaced Concreteness. "** 
Furthermore, any attempt to understand the impact of a ii|pw oMrmunications 
medium must conpare performance measures fox: 2ilternative orgajusza toenail and* 
oonmunications characteristics^ Such -direct conparisons are indeed rare. 

lASORATORY EXPERIMENTS Wim SMALL GROUPg 

— "■ * ' - 

A logical beginning point in a seiurfch for information relevant to the 

prob'lem of conmunications media and productivity is the literatxire i^of smadl 

grov^) Research. Overview books on groip productivity an4 performance are 

now available, and Davis (1969) and Stefner (1972) are particularly gOod 

introductions. Howeve^,; these generaj^ sources quickly dispel any hope for . 

a well-orgadiized literature >^se from which to draw. As St^iner says, 

"Present knowledge concerning groi^ process and productivity is uneven and 

. . f . • 



♦Edward E. Lawler, Douglas T. Hall, and Greg R» Ol<fiiam, ^Organizational 
C^ijnate: Relationship to Organizational Str\2ctiire, Process, and Perfontt- * 
ance," Orgeuixzitioj^l Behaviot^and Human Perfonnange^ vol. ll,^no, 1, Tb974, 
p. 146^ » ■ • ^ 

**Alfred North Whitehead, Sciehce and the Modern l^ld, New Yo^s . Free 
Press, 19-25. Illustrative of this point is an editorial publishecin 
ArdbivBS of Pathology (vol. 9.3, April 1972) which stiggests a formula' for a - 
research productivity index given as: 7 ^ 

A • 

RPI = ^ ' • ' 

F + S + P 

where A is the nu2idt>er of articles published by a grot:^, F is the resear^ 
funds ej^^ded^ S is the total space allocated, .to researdi, and P is the 
total perscmnel. > ^ 



poorly integrajted. We know a good, deai about people •'s reacti.ons' to spe- 
cific social situations, 'but know much less abou^ the mechanisms by which 
two or more peojlle /react to one ai^other to produce' long sequences of col- 
lective action."* The problem in deriving 'useful^ information from this- . 
literature, th^, is organizing and applying the results froi^ widely varied ' 
studies. Particularly important is ^^identification of variables relatsed 
to productivity in gronjaiPomparable to those doing scientific research. 

Small 'gtoup . re seaJTch on productivity has ^^ically been eaqperimental- 
^ubjects' eute given* assignments -under varying, but controlled,, conditions? 
and their perf6rmance is then assessed. -Ihese assignments, usually in the * 
form of Ja "problem" to be solved ,^^aqa& '«^^impor tan t to the interpretation of 
the results. Zagona, Willis, and MacKinnon (1966) reviewed the various as- 
signed tasks 'used in creative probleifr^solving experiments and concluded 
that task is a critical variable. Thosa. experiment^ tasks reviewed 'varie<i 



consideraUtJly and were often questionaUble in terms -of their i^levance to 
nonlaboratory situations. Attempting to examine task perfomanoe. in a less * 
artificial environment, Pye, Chanpness, Oollin%, and Connell (1973) have 
developed a xrategorization system citiled "Description and Classification of ' ; 
Meetings" (DACOM) , derived from actual meetings occurring among civil servants 
and businesspeople in Great Britain. The relationship between the DACOM ^ 
categories and those used in e3^>eriments, . however, is not clear. Further-* 
more,^ the DACOM categories aure sometimes difficult to transfer from one 
social context to another. In summary,, research to date indicates that 
"task" is an important variable'^in grovp productivity; — Some efforts has * 
been made to categorize types of tasks, but thfe^ relationships between task 
type and performance are clearly cosplica ted by other variables. 

Grotp characterxstJ.cs are shown to be important in^ k nunber of reseetrch 
efforts, ^ut the results; are far from consistent. Lorge, Pox, Davitz, and 
Brenner (1958) have jsurveyed^ experiments on in^£vidual_and gropp t)erform4ince 
from 1920 tao 1957. On size of grox^), they conclude .tentatively that "greater. 



*Ivan D. Steiner, Group Processes and Productivity^ New York: ^Aqa- 
demic Press, 1972, p. 12. » • 



production ^on •abstract" problems can be expected fr9iii, smaller groups than 
from larger groups, and greater productipji on 'concrete problems from 
larger groups thah from smaller^ones.** ,R^ven (1965i, discusses size of 
gxy)yp as one factor relate^d to .groi:^) performAno^and concludes by quoting 
FinR's (1963) finding that "under no coiiditions were smaller groi:5)s siSpe?^, 
rior'* in qqedity of performance and group productivity, but that ^ijped otf 
.con?)letion of tasks was not so clearly related to group size.** As was 
emphasized by 'Lorge et al. , however^ the5e generalizations are based i^n a. 
limited amount of research, anfl 'must be treated cautiously. 

Other group characteristics, such as cohesiveness and morale, also 
appear to be important to group productivity. Shaw (1971) states thftt 
"Group members Why'are attracted to the gro\^ work harder to achieve the 
goals of the groi:^^; one consequence of ,this is hi^er productivity by more 
cohesive grotps."*** M<?os and Speisman (1962) have also, examined the', 
relationship of ''groi:^^ conpatibility" to productivity and concluded tii4t i^ 
IS indeed an important factor. -While such findings might iseem obvious, 
they ar^ nevex;theless called into question by Stogdill (1972) , who concludes 
that oohesivenesjs and? groins prodxjctivity ai^ only conditionally related and 
that intervening variabises must be considered. . In i^articular, he argues 
that "group drive or motivation is the variable most consistently related ' 
to proc^Ictivity .'"**** 

^ St\idie^ of conmunications networks within small grox:5)s Appear to be 
closely related to the research task at hand. Ihe classic studies by 
Bavelas -(1950) and Leavitt (1951) form a good beginning point. .Iheir ^ 



studies involve varied structures for coitinuniGlftion channels within groups, 

0 % 



*Irvxng Lorge, David Fox, ^ Joel Davitz, and Marlin Brenner, "A Sxirvey 
of Studies Contrasting the Quality of Groi:^) Performance and Individual 
Performance, 1920-1957," Psychological Bulletin, vol. 55, ^58, pp. 359-60. 

*^^rtrajn H. Raven, Group Performance, University of California, Los 
Angeles, February 1*, 1965, p. 3.1 

***Marv£h E. Shaw, Group Dynamics, The Psychology of SmcU,l Group Be- 
havxor. New York: McGraw-Hill, Iqc., 1971, pp. 200-1. 

****Kalph M. Stogdill, "GrclJ Productivity, Dr^ve, and Cohesivieness,"^ 
Organizational Behavior and Human Performance, vol. 8, 1972, p. 39. 



with a focus on the virtues of the differfent •structures in prp^ucing high 
'speed an^ qu2rlity measur^^ Centralized networks generally prodded faster 
though sometimes le:#^''creative, " results (Leavitt, 1951*). Later replica- 
tions with complex problems, however, showed the opposite results, with the 
decentralized pa. ttera bein^ --more -effective (5^aw, 1964).. More recent 
ihve^tigations suggest that intervening variables. involving decision-making 
processes and leadership may be more iir5>ortant than the structure of the 
communication^ chanheTs -(Guetzkow and Simon, 1965). Thus, t%e structure of 
oorrmunication r^tworks has a demonstrated importance , but, like other 
vari^aQjl^es, can easily be blurred by intervenijig factors. 

Zagona et al. (1966) have perhaps gone as far-^s emyone in trying to 
draw practical conclusions from smadl gro'i^ research related to pj^oductiv^ 
ity^' Based on their survey, they offer the following Ascription of an 
ideal group structure for c^ative problem solving: ^ 

.It should be nonhomogSheous irf terms of member per^nal^ies and in 
terms of attitudes* cohesive in terms o^spciometric choices, Suid 
possibly should also be capable of prodixring some conflict between- 
subordinate members and a member in an aij^gipsity position. ^Ihe group 
shdiAd be open and, i? the groi^) is working under stressftil condi- 
tions, the lea^r should.be firm? but if the groi]$> is working under 
pleasant and relaxed conditions, the leader should be permissive and 
nondirective.* ' * * • 

Clearly, every variable* mentioned in the litera^turfe of small group research 
on productivity, is open to debate. This summary does, however, provide 
"^dues .about important characteristics to observe in searching for relation- 
ships between research productivity and the introduction of a new comnuni-, 
cations medium. # • * 

Itiere is also a recurrent que^tion'^of the relevance of, laboratoi:y ex- 
periments *in drawing conclusions^ related to what g6es on in reaJ.rworld 
settings, such as energy research environments. Laboratory ^3q>eriments 
typic£Llly, involve paid sxibjects- — usually students — performing artificially 
designed tasks, [ihe siiajects have often not met each other before the 

1 " 0 



*S. V. Zagona et al. , "Grovp EffectiiNafess %n Creatiye Problem Solv^ 
ing Tasks: An Exanination of Relevant Variables,** Journal of Psychology^ 
vol. 62, 1966, p. 1*4. T 



experiment begins. One can legitimately qxiestion how much laboratory ex- 
E ^riments have, to say albout the conduct of a field test such as that*lng^e 
current study.* Ihus, field studies w^idi go directly into researqW environ- 
ments seem a more promising source of guidance about ve^iables rVlated to 
both cxDmrounication^ and. research, productivity,' - I - 



FIELD SIUDIES OF RESEARCH^ PRODDCTIVnn^ ^ ^ 

Numerous studies have ex^unined s6ientific research environments di- 
rectly, often i^nsidering the profclew of research productivity, Sevexeil 
major bodfcs^have- be« written (Taylor and Barron, 1963j Pelz and Andrews, 
1966? Allison, 1969; Nelson and Pollock, 1970), each of which raises 
general questions about the pature of ^ientific prod^tivity. Also, such 
organizations as the Natiional Academy of Sciences (1969-) and the American 
Psychological Association (1966) have sponsored major studies on scientific 
ooimtun ica tio n • 

Ihe Pelz and Andrews effort is probably the most widely acclaimed and 
comprehensi'?^ to date, Ttiey studied 1,300 scientists and engineers in' 11 
re^arch and development labo^a$x>ries, with responsibilities which r2tnge4 
from basic research to product development, Ihe performance of ind&vi^u2d 
scientists is assessed by various judging procedures using peers and super*- 
visora^ as well as by numbers of professional papers or patents, these 
multiple performance measures are then correlated with various characteris- 
^ tics of the PEfsearfch enVironjpients in an attait^B to discover conditions which 
seem to^influence^^research productivity. 

Of particular interest for our o%m study are the environmental charac- 
terxstxcs related to coninxm^ation. The general finding is that "those who 
had relatively frequent contact with colleagues tended to perform kt higher 



♦Some of the specific problems of usiAg laboratory experiments in the 
social dV^uation of new^coninunications media are disclosed in Robert 
Johansen/ "Pitfalls in tfie Social Evaluation of Otele conferencing Media," 
£n Lome A, Parker and Betsy Riocomini, eds,. The Status of the Telephone 
in Education^ Madison: tftiiversity of Wisconsin-Extension Press, 1976, 
pp, 122-7. > 



levels thajv thps$ with less frequent contact.**'* Rirank Andrews further 
analyzes the data, concluding that the findings '^'tended to si^port the- 
hypothesis that 'corvtact^ith oollreag^es could s.timurate performance. '. 
Furthermore/ they suggested th^t this' was more J^lkply to happen if the 
c*tacts were purposefully .originated by^ peopler directly cojicemed— the man 
himself or his coll.eagues-^than if they were unplanned pr originatefd by 
some third party."** ^'^Iz and Andrews are fidaovunable to find evidence of 
-scientists for whom colleague contact was not' useful in soipe measurably 
wa^. In a follow-up study six years after the original* study, Farris (1969) 
offers furthei;^ support for the notion tihat comnunications contacts can* 
stimulate scientific performance an^ vice versa. 



The work of Thomas Allcffi p970) and his colleagues /adds deptSi to the 
analysis of scientific conin\i|\ication by introducing the notion of conmu- ' 
nicatioin roles, particularly that of the "gatekeeper": "Itie tlechnoXogicea 
gatekeeper receives information from a wide variety of sources extSfemal to 
his organisation and. acts as an information source for his colleagues in 
his group ♦"*** Also', Allen's work has foxmd that .there is a direct rela- 
tionship between perceived accessibility q£ information channels and 
utilization of those channels. Furthermore, those chamnels perceived to be 
highest in technical yquality are not necessarily those most frequently 
used; apparently cost balcmjses vadue, and- accessibility is the most impor- 
tant d^^rminant of choice among chcuinels (Gerstberger cuid Allen, 1968) . 



*Don2a.d Pelz and Frank M. Andrews, Scientists in Organizations: 
Prck^ctivB Climate for Research, and Development^ New York: John Wiley and * 
Son^, Inc., 1966, p. 36 (revised ejdition: Ann Arbor, MI5 Institute for 
Social Research, 1976). " * 

**Frank M. Andrews, "Contacts witJi Colleagues and Scieiltific Perform- 
ance," ZJiscoveri// October 1966, p; 14. 

***1homas J. Allen, James Piemeier, and S. Cooney, "ISie International 
Technological Gatekeeper," Technology Review, vol. 73„ no. 5, Haxdti 1971, 



- These findings suggest that the cortmunicatiori ^ttems amorfg rearearche^'s— ^ 
both within and among organizations-- are an important factor in scientific- 
productivity ' V 

^ Lawler, Hill, and Oldham K 1974) have applied toe -notion of "organiza- 
tional climate", to assess the in^rtahce employee's^\|Djective impres- 



sions of his own prg^mization. They argue that climate as a variable which 

*is related to organizational characteristics and has a profound influence on 

prodxictivity,. Observing a gitoup of 117 directors of research laboratories * 
^ • » * » • ' • * * . 

in the State of Connecticut and a sample of 291 scientists at 21 of those 

laboratories, they have concluded that the effeCT^ o^. climate se^ more 
' dii:ect than those of the more basic org£uii2ati'onal and structural variables^ 

McCarrey and Edwards (1973), in a study of 72 biological scientists in 
.Camada, affirm the importMce of climate variables, while pointing out that 

"there does not a^^l^ear [to be] a magical package of climate perceptions that 

unequivocally bind organizational' system variables to individual rOle 

performance . 

Research environments also in^rolve a significant degree of managonent 
activity, much of which is often i^f^meT by the researchers themselves, 
^ a field such as energy research, the researcher csmnot always withdraw* 
an<!*th4nk? he or shfe must engage in managerial functions as well. Studies . 
""of ^managerial activities, however, reveal only pajrtial understandings of 
what a manager actually dc^es^^ MM^tzberg (1971) cfiaracterizes tiie manager's 
role as concentrating -6n "issues ?that are currenti, . spec^ific, and ad Hoce"*** 



♦Research on "invisible colleges'* is indirectly relevant here, since 
it has attenpted to track the effects of informal professional oommniica^ 
tion among colleagues. Using stich^echniques as surveys (Craxfe, 1969) and 
citations (Parker, Paisley, and Garrett, 1967) ^ these' studies demonstrate 
both the importance of information "^mmmication ties in scientific* connur 
nities and the difficulty of measuring these t)atteind tlirou^ conventioaai 
.ooanunicaitions media typically tised (e.g. ^ letters, haaiw^ meetings at 
conventions', ^el^phone calls) . 

■ .1 ^- ' ' . . -1* ■ ■ . 

♦♦Michael W.; McCarrey and Shirley A* Edwards, "Organizational Climatae 
Conditions, for. Effective Research Scientist Role Performance, Or^aniza-- 

tional Behavior and Human Performance, vol. 9, 1973, p. 455. 

■ » ■ • ■ 

♦♦♦Henry Mintzberg, "lianagerial Workt^ Analysis from, Observation, "*ifan- 
agemeat Science, vol* 18, no. 2, October 1971, p. BIOO. ^ 
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In this and'his later work,^ Min.tzberg emphasizes that the managdi' ^^Jjqb •• 

. involves a great deal of cbminuni cations activity. He points out ib^'^^'^'AiBre * 

• ' ' • ■ • . ■ . ■ ^vr'' ' ■ v^?v 'i . • 

' possible r. he [the manager] appears to gravitate to verbal iredLa sinc^^^^^vt^^^ 

>. ■ • ^ . ' ■ ,i f "\ ■■ ' " 

provide greatef: flexibility, require^less effort, and bring faster response."** 
The coirmmications media used, however, must be. compatible with the time 
, demands. of the job. The mails are used primarily to respond, rather than to 
■; >^nitiate communication. ^ 

The single research effort which perhaps most closely parallels the 
problem at hand involves a field .experiment in altering the off ice.Jayout • 
•-of a product engineering department in an attempt to see if the neW archi- 
tecturcil design would have a ^S^iarable,;effect on 'performan (Allen/ahd 
Gerstberger, 1973) . , In this case, offifce partitions were' renoved to create 

- a large common work space. Wien a. new conmunications medium such as . ' 
conputer conferencing is introduced into a research environment, there is 
the potential for a similar aLteratio^ of the. intellectual "architecture" 
as a result of new coirmunication opportunities.^:. Allen and Gerstberger . . 

- have found strong evidence that the new office stiructure "worked" in the 
s^se that it was weli received and, used by the test group. However , there 
was/lup measurable increase in. departmental performance* Such . a finding may 
be somewhat unsatisfying, but it indicates the" probleire in obtaining meas- 
urable effects on research productivity resulting from "ti^ a;, 
new communications me dim, even when test grovps report satisfaction with. 



— — ^ ^ — — < \ •-. 

*See Henry Mintzbeifg, The Nature of Mamgerial Work, New York: Harper & 
Row, 1973; and Henry Mintzberg, "The I^anager ' g Job : folklore and Fact," 
Harvafd Business i^eyiep/, ^ July-iugiast 'l975. .Compatible app:^ches stressing 
parti apant; observation. rfiethods, are also being pursued to>assess the po- 
tential impact of of f ice automation. See James H. Carlisle, "Evalxiating 
^the Impact of Ofi^ice Automation on Top Management Communication," Proceed- 

'ings of the National Computer Conference, 1976, pp. 611-6. 

" ■ < ■. y. '..'•t ■ ' ■ . ' ■ \- ■ ^ , 

" .**Henry Mintzbe'tg, op. cit.^' p*. B-lOl.' ' ■-,[■ 
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DRAWING CONCLUSIONS FROM PREVIOUS RESEARCH: 



FOCUS ON WOR KING PATTERNS • 
¥ ' • : T 

While sometiihes seductive,Jfee resear(±i finding noted above are far 
from c»ncli3sive, and they fail |P provide a firm basis for; structuring an 
assessment of connputer conferencing, ^.They -^, hpwever, provide a source 
of "working pattern^' ^v^riables \jjiich may be. related to scientific produc- 
tivity. Ihese include such basic factors as when people work, where they 
work, how they work/ with whom they work, and^n what they work. It .seems 
cleair that such fundamental cor?^igurations of work activities must have 
soine relationship to 'research , productivity . At the sain3 time, they ;^re 
.likely to be sensitive to. ^alteratioks in the communications resources; 
available to a given gioup. They thus appear to be the most viable linkage 
between media effects eind scientific productivity. 

Thi's linkage provides a means of exploring the effects of conputer - 
conferencing on research prpdiictivity without becoming bogged .down in direct 
and sojnetimes pirpblematic Qutput^ meajsu^^ . While many approaches to pro-' 
due tivity assessment have relied on "end product" measures, the present ■ ^ 
study has focused instead on the process of cdmiunibalio in a research 
environment. We ask: "What effects does (and could) ; icoitput^r conferencing^ 
have on working patterns?" and then allow ptotential users to judge whether 
those particular working pattern variables a,re relevant^ to productivity in 
their own environmenti^ Such an approach, however, rules out siny simple * 
jumps from data- gathering to purely mathematical or statistical statements 
about the. effects of computer conferencing on . research productivity. 
Given the state, of research on productivity as sxiramari zed above, such a 
J.jqualification_in^.appTO . L^^^ .-; . . • 



Ihe productivity literature cited *here was the major source 6£ infor- 

■• • .u ..■ . ■. ■ ■ 

matibn about working patterns potentially related to. both conmunications 

and research productivity** (see Table 1) . Originally, w^ had hoped to do 



v TABLE I, SUHMARY OF VARIABLES PREVIOUSLY ASSOCIATED WITH COMMUNICATIONS AND GROUP PRODUCTIVITY 



Types of scientists by' professional 
experience- (Pelz 6 Andrews, 19661 

Availability, within group of ■ 
; .'requisif abilities or skills 
(Oarleyetal., 1952) ' 

Leadership which is both accep'tedf 
. and persistent (McCai;rey 6 ^ ■■ 

* Edwards; 1973; Dar ley et^l., 
; 1952) , 

Physldal proximity (Gerstenfeld, ' 
1970) ' • 

. Extent of, contact wi th ^col leagues 
(Farris, 1969)', 

' frequency of contact with col- 
leagues, (Allen, 1972; Crane, 
1970; Andrews, 1966) ■ 

Number of people with whom cbntact 

• is maintained (Andrews, 1966) 
AcceptabI 1 i ty of 1 nformat ion source ' 

(Gerstber^erMllen, 196B) , • 
Compatibility of group members ■ 
, .'(Pelz $ Andrews, 1966; Moos -5 ' 

Speisman, 1962) ■, 
Acceptance of group goal (Dar ley 

etal, 1952) ,. 
Group colies,iveriess (Schachter et 

al., 1951 ;'Darleyet/al., 1952; 
, Zagona et al., I966; Shaw, 1971; 
: Stogdill, 197^) 
Distance between each group :(Allen, 

1970) 'ij- ■ , , . 



Similarity o^f people with whom con- 

■ tact is maintained (Pelz,,l,956)- 
Skill in \llritten|Communication 

(McCarrey 6 Edwards, 1973) 
Team heterogeneity (Smith, 1971) 
Number of colleagues in own group ' ' 

(Zagona et al., I966; Andrevfs, ^ 

1966) 

Excess time pressure (Andrews 6 

Farris, 1972) ' : 
Support for collaborative efforts ' 

(Lawleretai., 197^1) 
Generality/specificity of research 

assignments (Lawler et ali, 

■ 197^) . - , 
Professipnal autonomy (Lawler et 

' al.,;i970, M 

"Organizational Climate"' test -in- 
st'rument (lawler etal., 1974; ■ 
'McCarrey 6 Edwards, M , ■ 

Communication "bonds""and "bar- 
riers" (Morton, 1959)' 

Percentage of time spent on re- 
search task (Pel'z, 1970) 

Accessibility: of information, 
jGerstberger 6 Allen, 1968) 

Threat reduction (Gibb, I95I) . 

Constraints on group (Zagona et 
al.,.1966)' 

Flexibility of work structure 
(McCarrey fi Edwards, , 1973) 



Involvement, in planning (McCarrey & 
Edwards, 1973) ■ • ' 

•'Management contact (McCarrey 6 

'EdwardsVl973) • , 
Timeiused in malntaihirig, col league 

'contacts (Andrews, 1966) . ' [ 
Informal , person-to-person communi- ■ 

cation (Menzel,,1966) '• • •: 
Extent of grpup participation, V.. ' 

{Dadey et al., 1952),, , -' 
, Frequency of contact with dissimilar 

colleagues (Pelz, 1956), .■ 
Length of workday (Andrews 6 Farr'i^',. 

1972) ' ; ^ : 

Self-activation of communications 
t channel (Andrews, 1966) » 1, . 
international communication (Allien $ 
etal., 1971) \ : ,^ ' ■ ;. 
Diversity of work activities ' 
• (farris, 1969) . . 
■' Types of tasks or 'prohlems (Pye 
et al., 1973; Zagona et al., ■ 
.1966) 

Communi cat ipni patterns '(Bavelas, ' 
I95O; Leavitt, 1951) ' 

Group participation (Darley et al., 
1952) , 

Speed of task accomplishment (Lvje, 
' ,1961)- . ■ • ,^ . 

■ Use o.f differential skills of group, 
members (Parley et al.,, 1952) 



open-ended interviews with the field' tes^ participants before they began/ 
using 'cqmputer conferencing to gather th^eir views about those working 
^patterns they felt were.niost related to" their own productivity. For- reasons 
which will be more clear in Chapters II and IV, these^ initial interview^ 
were not possible. Group selection was more difficiJ.t than had been antic- 
ipated, and there was no ^^centive for potential participants to engage in 
candid discussions about their own productivity. Furthermore/ such dis- 
cussions. could have identified the study team with^»^'iits.ide evaluators" in . 
participants V minds and disqoxiraged tieir . participation irl-th^ .field: tests . 
IhuSf we were forced to rely on the literature and our own judgment s^^out . ? 
which working pattern variables 'might be most related to both the 'us^jg. of - 
computer confetencing and measurement of research productivity. ... 

RESEARCH APPROACH; MULTIPLE MEASURES ' 
: OF WORKING PATTERN EFFECTS ^ / ' • 

Given^this orientation toward working patterns, our basic goal in the 
research design was to place the participan.ts in the est possible position 
to make critical judgments about the real and potential effects (bo 
tiveand negative) of computer conferencing. Sin^e persons such as those 
in the test groups will eventual ly make — and to some extent adready are mcik- 
ing — :real decisions about whether or not this new medium is adopted, such 
an approach is easily justified. ' " % 

V, . ais type of project -requires a variation from the traditional strong 
separ^ation between "evaluator" and "subject.". lnstea(5, we attempted to 
develop'^a working relationship with the field test participants such that 



we had some understanding of their daily work environment and we — as evalu- 

• - ^- ■ ■ 

ators: — were seen in a collegial rather than judgmental light.* (If we 



0 '*See Barnes (1967), Seashpre U^e^) r and Cairpbell (1969) for varied 
perspectives on the operational problems of. taking this approach to 
evaluation. ' * 



had been viewed as . evaluating^ptheir personal l^r gYoi^) performance, we 
certainly .would not have been allowed to continiae the study.) Three 
characteristics sumnarize the overall research designr . ' ' \ ' 

1. The assessment took place in, the field, with scientists involved 
m their^n^nal ^.^tivities., Ihe gocLL was to ^^ce therii in a'situ- 



ation where they vwild be conpetent evalxjatoi^^p conputer conf^- ' 
ending and its'^ffects. V • 

: ■ ■ ■ ': • . ' . . - 

,2. Scientific ''productivity'l was not assessed directly but'.by measiir- 
ing effects on working M^^tems with- likely relationships; to re- 
search productivity. 116 emphasis, was gon proCress rather than out- 
come^ measured, XV * * . ■ 

- 3. Multiple measur&nent a4?foaches%ere \ised to gather information 
about real'-and ptotential effects on working pattern^. 

^7h^ began^J;he project with the goal of conducting a study of energy 

groups uiing coinputer ponferencing pver time. Realizing that 

laboratory- like control was not possible in a field environment such as this, 

' . . ... • ' 

we opted fo^hat Canpbell and Stanley have dubbed a "patched-r?)" researA 

design. Notin'^^sbme of the problems with this approach—which conbines 
elements of experimental, quasi-experimental, and field test designs — they * \ 
« point out that "the result is often 'an inelegant accvimulation of precau- *^ 
tipna^ checks, which lac]<^ the intrinsic symmetry of the 'true* experi- 
mental designs^ but nonetheless approaches experimentation."* 
■ - * • f ^ • ' ' 



Ii^rassefipling' our "p a tched-i:?>" design, we aimed toward as much control 
as might be possible in the complex energy research environment. Using l&ie 
time se ries appro ach, we ide ntifi ed key variables and tracked them through- 
out the field test period. Furthermore, we sought an "bn-again, off-again" 
scheduling, where groups wcjuld alternate their use of computer conferencing 
with more conventional- communications media.' in designing the study, we 
knew that if sufficient control were achieved, the result would be a quasi- 
experiment; if not, it wo^ld be a very well-organized field test. 



*Donald T. Camf^ell and Julian C. Stanley, Experimental and Quasi'^ - 
-Experimental uesignS tor Research , Chicago^ RiinaT?^'aily T Co .~i963*,"^pTT7* 
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UnfortunatelYr the latter description best f itsit our end product. Hie 
major probjems involved group selection and scheduling such that the grov5)s 
approached an "bn-againr of f-again** usage pattern, (Group selection will be 
disciissed in greater detail in Chapter II.) Ideally^ we sought what Cook 
and Campbell called an ••interrupted 'time series with switching xeplica- 
tions,"* This design calls for different groups to use computer confer- 
encing at different timesr^ so that each group is using the new medium while -v 
another is using conventional media. Hie gfoups vroyld then ••switch* media, 
with each serVing as a comparison group for the other. 

In practic^r it was very difficult to arrange for groups to u^e com- 
puter conferencing for .only defined periods of time — especially if the 
defined periods were to be in sequence'^ith the \isage of other groups. If 
'groups begaji using the new medium, they either continued through the life of 
the project (emd beyond in several cases) or they stopped' conpletely, lliere 
was no incentive for real groups to conform to the pattern^of usage cail led 
for by our preferred research design. Also, there was a real reluctance to ^ 
participate in pretests before the usage period began. Questionnaires 
sometimes had the effect of ••scaring away^^ potential participants and less 
obtrusive methods (e,g,r observation of fcommunication pattferjos) were eitHfer 
very difficult .to eurrange. or would have been perceived as a violation of. 
group privacy. Thus, the ixiterruptipns in the time series were not achieved, 
making comparison across groups y^^;<iifficult\** - ^ 

^ One key decision was made earl^^i^^. jfc3^^>ro ject: that groups vrould 
have free access to compiiter conferetiijijig^ 1||^ur judgment was^that coropu- 
ter conferencing, if it is introduced on a broader scale, will not be free, 

(It probably will not ev en be inexpensive,) > And the jud gments of partici- 

pants as to i^etlier or not^to adopt the new medium will certainly have to » i 
deal with cost factors at some point, llius, in order to provide a realis- 
tic backdrop concerning costs, the fiejfe^est groi^JS were required to pay 



-♦Thomas D, Cook and Donald T, Campbell, "The Design ant} Conduct of 
Quasi-Experiments and '^r)Se Experiments in Field Settings, *• in M, D, Dunnette, 
ed,, HandlxxJic of 'Jndustrial and Organizational Researdh, New York: Rand / ^ 
McNally, 1976, pp, 223-326, 



**See Appendix A for policy implications of our research design. 
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the cost of conimter time on the connn^cial network being tised for the fielid 
tests. (Most of the groigjs arranged for a single source of funding for xisage"^" 
by all. participants; one groifl? billed individuals separately for their usage.) 
'ihe costs averaged between $12 and, $25 per terminal hour, even though no 
royalty or usage charges were made* These cost figures may be somewhat high 
based on current forecasts' for the 1980s, but we feit they were reasonable for 
these tests* nypicallyr demonstration conferences were given to^vCandidate 
groups; when their actual usage began, it was their own responsibility to ^ 
absorb computer time costs* During this study, we did not do detailed analy- 
ses of costs, although some Jfelevant 'policy issues are raised in Chapter V. 

iJi^e periods of up to 15 months were documented for 14 ^oups. Each 
group thtis had considerable ea^erience %d.th computer conferencing, often mixed 
with, other more conventional media such as face-to-face meetings, telephone 
calls, or mail. Unfortunately, the r^^earch design focused only on those 
groups Y^o actually used computer Confereixring. While^we attempted to gather 
reactionb from tho°se who tried the meditan but thea stopped, most of our 
information comes from persons who actually used computer conferencing during 
the project. Their eaqperiexjce was tracked using "three measurement techniques: \^ 
usage statistics, quesitionnaires and interviews, and limited field observa- ' 
tions of bot^ face-to-face and contputer conferences. / . 

Usag^ S tatistics ; During computer conference sessions, usage statis- 
tics — soTO^ot which are related to working patterns — can be gathered auto- 
matically ty the conferencing program without violating the substantive 
privacy of the prpoeedings. Such variables as time of .participation, numbers 
of sessions, ntmibers of messages, use of system commauids, and patterns of 4 
^messagV eiSfiange can allTbe recoFdSsd~urobSusJ^ F summarizes 



f *While the substantive privacjfof the proceedings is not violate by 
•collecting usage statistics, the potential misuse of this data clearly 
implies a pal icy issue. In the current prcJject, particlpanttf^|tere told that 
usage statistics were being gathered as "part of the Institute's teleconfer- 
encing research program. Con^nxter conferencing was not offered as a public 
servic^. If and when such a service is offered or conputer conferencing 
becomes routinely accepted within particular organizations, it will be very 
impor tant to have explicit guidelines as to haw— if at all — usage istatistics 
should" be ~ Kept hnd used, in^fac t7 many usage^tatistfcs^afe^aTre^ kept by^ 
commercial computer companies* \ 



all the usage statistics gathered; these variables can be exaiained according 

to conference groups or individual pa)l||Lcipants« 

» — 

i Usage statistics provider the basis for a sort of automatic sociograxn on 
the i2sage of each group. Also, month-by-ino'nth (or even week-bjf-week or 



day-by-day) usage eoulcl be documentedUover tiie tinie series period for this 
study, for both groups and individu4ls. Wiile usage statistics provide only 
limited information, they do offer a terse baseline of data which can be 
enriched by information gatheifed from other sources. 



Questionnaires and Interviews ; Questionnaires and interviews were used '* 
to gather participants ' perceptions about effects of con^mter conferencing 
on .their working patterns. To docuzoent the goals of the groups, somethi^ 
of their history, axxi their expectations for ^e use of con^mter confer- 
enoing, initial interviews were held with at least one person — usually the 
leader— from each group.- (See Appendix B ^or the initial knterview schedule.) 

Questionnaires were audled at three-month intervals throughout the pro j- 
ec2t to gather JL^ifprxnation about participants' existing Working patterns and 
their reactions to experiences with computer conferencing X With groups which 
would agree, pretest questionnaires were usec^ before usage of computer con- 
ferencing beg^n. The questionnaires were very brief (see Appendix C fdr a 
'copy) and designed so that they could refer to usage of either computer 
conferencing or other medijt. One^dditional question was added for post- 
oomputer conference versions. The next-to-the-last questionnaire was not 
distributed as response rates to earlier ones had fallen and neg'ative reac- 
tions to the burden of filing out even brief questionnaires ixicreased. In 
most cases,v however, at least three rounds of questionnaires were obtained for 



each grpup. 

The questionnaires not only sought general reactions to the \isers' 
experience with computer conferencing, but also asked a series .of questions 
about^ their working patterns over the previous three-month period. Table 2 
presentsj the working pattern variables treated inj^e questionnaire. Itiese 
variables, suggested primarily by our literature review (see Table 1), are 
those likely to *be associated with both communications and research pro^^j^^ 
ductivity. With at least tt\eee c^estionnaires for each group, changes in 
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TABLE 2. WORK PATTERN VARIABLES RELATED 
TO COMMUNICATION 



How frequently do you do each of: the following: • 

Communicate with researchers In your own 
organization (work related) 

Communicate with researchers In other 
organizations In your locality/ 

n 

Communicate with researchers in different 
regions of the Unl ted States' 

Communicate with researchers In other 
countries. ' 

Communicate with researchers In other 
disciplines 

Work at home . 

Work outside of normal office hours 
Read work-related articles and books^ 
Exchange letters with other researchers 



Use- the telephone to talk 
' researchers 



wT?b other 



Travel for discussions with other • 
researchers » , 

Use metho^l other than letters, tieUphone, 

-or— travel— for— commuryica ting-w it bother 

researchers 



\ 



Respondents are given a 7-poInt scale from "dall^y" to 
"less 'than once every three months." 
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responses to these questions were a major source of information about work- 
ing pattern cha>iges. during the project. Chapter III contains the res\ilt« of 
the questionnaire /responses; Appendix F describes the analysis techniques 
which were used. 

Finally^ interviews were done witi key participants toward the end* of 
^ their usage period^^^These nondirective interviews^ lasting several hDurs # 
^ ' each, were designed to fill in some of the "context" missed .by the usage ^, 
, • Statistics and the guesticynaires. .They were conducted usingr a set of basic 

% questions (see; Appendix B) . In many cases, however, a more focused approach 

was employed to follow up on issues raised by the questionnaires or usage * 
' ^ statistics. The interviews thus served as a flexible means to fill in 

"holes" left by the other measxirement techniques. I 

^ Field Ctoservations ; In most cases/ lAsti^ute' staff was allowed be 
particij>artt-obserV»s in the cfomputer conferences'^ Typically we ^were silent; 
participants, answering only occasional questions iOxDut the computer confer- 
encing system itself. In this way, however, we were able to gain a sense of 
*the groups" activities at various stages. Notes fromi these ^35>eriences, as 
. . well as the questionnaires and interview schedules, were kept in files for 

each participant and each gxroup. Also, a large wall display was usipd to track 
. each group's activities. * Ohe informal information gathered in this way was * 
very useful in understanding th'e context of each group, as well as the spe- 
cific manner in vftiich they were making use of ,the medium. - ^ 



Observations of faure-to-face meetir^s of these groups wei^.dif f icult 
to arrange but did t^r6 ve • ul on. several occasions. In particular, we 
compa red substantive, orientation and group"^ dyneunic s ip f^ce-to-face meet-' 



ings with those in the computer conferences. Again, the goal was to better 

. •* • f ' ' ■ • • 

understand the context in which computer conferencing- was being us^. 

Finally, transcripts of*most^f the computer conferences were obtained 
and* to some extent, content analyzed. Hhile we saw no great value in 
word-counting the triinscripts, we did find it useful to identify predominant 
themes. Such an approach was particularly useful in understending high- 
and low-usage periods- indicated by the usage \steti^t4rs. Also, specific 
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comments about cotapxxter conferencing or its potential effects- on working 
patterns were extracted. - ^^-^^^ * ' ^ * 



Using the measurement approaches^ described above, we sought to exgimine 
the use of computer conferencing from as many different perspectives as ^ 
possible and document participants' reactioas in some detail periodically 
throughout the usage period. The results iday be, Campbell emd Staxlley 
Tiave suggested/ "pa tched-up" and somewhat ••inelegant." Hie concept fef re- 
* search productivity is complex , however, as is the environment ih'^l>lc\| our 
, test groups operate. Tberefore, flexibility was a critical component m both 
the design and implementation of tbe^ study. ' , 



4 ^ 
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IX. JGSDJJP9 AND INDIVIDUALS : 
A CASE STUDY OF USAGE 'sTYLES 



Computer conferencing cannot be assessed in the cdbslaiact/ apart from 
the varied ways in Vhich people use it. The characteristics- of o^laputer 
conferencing are only part of a fiix of factors; one must ed^o examine the * 
<Aa.rac^^S^stics of ^the^individuatiB ^ndf groups who are using it and the tasks^:. 
which are being pellltemed. ihe "styles" of conputer' conferencing usage are | 
likely to move throu^ phases as the needs of the user group chamge. These 
styles are not predestined by the technology nor predictable by the tech- 
nologist^. T^ie exploration of the ways in which computer conferencing «might 
be usei is only just beginning.* 

t ' h • ' 

In this chapter r we wiiji fde scribe -.both the group and the individuaCL ' 

styles of computer conferencing we havfe observed during" this^roject. Jn * 

so, doing, we arte not suggesting that these are the only possible styles. 

Rather r w^ are simpj^ descr^iM .those styles observed s<yf^ as a referent ^ 

for analyzing the working pa tt«n effects to be explored in Chapter III. 

Th6^ participants in this' Study were px;iraarily involved in the .gen- 
era! are^ of "energy research, a field Wicji is rather loosely defined. 
The origiJl;|project design Mlled for .^^jj/f^ups from the Energy Research 
and DevelopfcAt Administration {ERDA)^na th^Electric Power Research - 
Institute (^jj^) • Initied. disc^sjjfi^ were held with both organizations 
and eotnufittsFic letters of support included with our proposal to the 

L^^l^^nMoe- Founda ^ion^-fog^-this-projectv— Howeve r, t h e a ctua l pra ctice~^ 




if^cting the participant groups proved more difficult than we had 



anticipated. Since wc, were committed to the notion of a realistic 
^ fieidibest in which users would be paying at least a portion of the costs, 
VjKtllfe sel^ctiop was m^de even more difficult. The approach we followed was 
fto) identif^Atey persons within each o!rganization who had a high need to " 
work with wJ|ittly loca^d persons (Awg., at t*e various ERDA laboratories). ^ 
We held a nU>er of seminars at the ^tious locations and made 50 to 75 * 
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/^nq^ries by letter or tele^ione in early- to mid-1976f. Bie approaching 
^feeldential, election proved' to Ke a significant factor ve did i»t antici- 
pate. Many 'il^portant decisions about interlabor^tory 6onnninicatian' were 
delayed until after tHe electioh. >lso, w^leamed thikt several organiza- 
tions had TO ^dget category confatible with conputer conferencing, since ' 
it is a;hYljcl& of cdnputing and coimminicati<»is (two separate, isudget iteo8)V . 

■* ' ■ ' ' » ■ W ' ■ ■■ ' \ 

OoBiputer conferencing , is still a foreign concept to most people, evap- ' 

those familiar with computers. Since we weri seeking groups which wouljSi'' ' 

use the medium over :an, extended period of-time, this sort- of cpi^fSln^ 

was not 'obtained- casually .• It took fi certain>degr^e: of "seUii»^,:r"if only 

on the virtues of trying the mddium. The tensW^for^the Institute team ' 

wa# balancing otuf des^jne ^^r appropriate, field test gro»^)s with the 

possibility of creating a "Hawthorne Effect" (innuencing the results of th^ 

study In Hinintended waysK ' • " . ». ' 

One of our initial hopis'vas that we would leaAi something fron^those * 
groiflps who did x)o\ want to participate in the, study, . 05 who started but then 
stopped; ^ The design of our project, however/ taide it much easier to gather ' 
•.information fffa^^'^se who^dSa^ least sime use of 'computer coriferericing." 
Those -who did not had'^ift^'^*ntJ^'|' Vor r^^ding to our .questiorinaires.' 
And our research design dt^-i^ijicfude n«j|^«igtes8iVe*l'i*^ 
techniques oriewted towarf'^^ it seeni^ th^^^«^^^:^f actor r^Sing 

to whether or itot a-gro^ Pftrticipatech^i^W' field ^st^- re-tetea-to orga- 
nizational inertia— espepiafly with* regj^t!?a a new ai^d tlifc^^oi^^nfittil^lij^^^ 



♦ i 



tipns medium, ihe grou^^hich. did .pw^Sfeate overcame- this inertia for 
y^arious reasons, the most frequen^ajgr^jK^ strong leader who became 

lj?njadyacate_pj_the_f 



toward conputer conferencing will be exploded in more detail in Chapter iv. 
At this point, it is most important to understand the characteristics of 
the grcrups apd individuals . who wore involved in the study. 

Overall; there we^e 13 separate groiflp's who participAed in the field test 
(see Table 3), as welljas severkl .others who used the mediun for only brief 
periods. Approximately^25b pa'rticipants u^ed the^ medium at some point during .the 
study (see box, page 30,' fbr participant Icharacteristics) . Groups typically 
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TABLE 3. GROUPS PARTICIPATING- IN THE WORKING PATTERNS STUDY ■ 











*' •. 


Group Name 


Active Dates 


• ■ . . 

Tot^l 
Number of > • 
Participants 


SgKj^tter'Ing: Colbrado Plateau 
••R^se.arcH Project (CPRP) 


June 1976-August 1976 


■, 9 .... *■ 


Kettering:-- Fo6d/Cl Imate < 


Apr! 1 1976-June 1976 


■■■.'11 


^RDA:v Interl'aboratbry Working 
Group for Data Exchange (IWGDE) 


September i976^July ■ 1977* \ 


.■■.■..^'31' 


ERDA: 


;^etwork Investigators 


June i97^-July 1977* 


,. ■"■■30 . ■ ■ •■ 


V £RpA: 


Network Objectives 


* July 1976-July 1977* ' 




ERDA: 


Berkeley Data Management 


July^976r4^uly 1977'* 


. 20 


ERDA: 


. National Coal Assessment: 








Health Effects 


,,.^^obe c ^J76-Mp r ch 1 977 ' ' ' 






Water Effects 

Cf .... 


bctol)eri976-March 1977 


13 .» 


ERDA: 


County-Level Data 


March 1 977 


f . AO 


USGS: 


Earthquake Prediction 


July q97A-July 1977* 


* 

10 


U^S: 


GRASP ... 


December .1975-July 1977* 


12 , 


USGS: 


Remote Off i ce , 


September 1976- July 1977* 




NASA: Communications Technology 
Sate! 1 i te {CTS) :Exper Imenters 


October 1975-July 1977* 

4 


: . -"^32; ■ 



*Data collection, ended July 31, 1977. 
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involved- 5 to 20 active participants, although as many as 40 were listed as 

participants in some cases. The organizations represented included ERDA. 
• • ■ ■ ■ V. ■ ' . ■ ■ • 

United States Geological. S^urvey (USGS) , thfe; Charles F, Kettering Foundation 

and the National Aeronautics, arid Space Administration (NASA) . The NASA 

group was. probably the least related to the area of "ene<rgy research, " but 

does^ provide a useful . cotaparison group, as will be clear in the. following 

analysis of usage styles,* , ' '\ 

^ ' ■ V . . .. ■ ' '. • '■' 

- \ . : : ' CHARACT^^^^ THE FIELD TEST'PARTIC IPANTS 

• , ^* . ■ ^ • ■ . • ■ ■ ; 



The typ I cal part ici pant in thi s study could' be characterized as 
a whi te faale in his late 30s or early ^Os, wrking at a major; 
research laboratory or university in the suburbs of a major U,S, 
cityos (Less than 10 percent of the study participants were ' 
women.,) Most were scientists with at least some graduate train- 
ing and were typ I cal ly involved, in some aspect of energy rer 
search. :Gons I derable computer experience was common. Also, ^-^ 
many'^bf the participants had at least some management 
responsibi j f ties. * : 



GROUP C ONFERENCING STYLES 

' '■ ^- ■ . 

Volume 3 of this series was basied on two years of computer conferences 
held oyer the computer network of .the Advanced Research Pro jects Agency 
(ARPA) 'in the U.S. Desfense Department. In it the Institute identified five 



♦These field tests focus^ed on sm^ll; group' t:ommunication as dt-~occu3rre<J' 
within (and between) a number of qrgahizations. We bad little access to ' 
iiiformation about the . organizational dyiiaiaTcs^^surroimdiiig the operations, of 
tKese groups, and . the \absence of. this, t^^e of * inf orinatipn is a jnajt>r liinita- 
tibn of our s€t!dy. ' ' .'. 



basic gtyles of computer conference usage. The cujrrent 'study provides the 

opportunity to reyis^ these styles on the basis of considerably more usage' ' 

data;." "For the sake of comparison, we will begin with the original lefini-. 

: -f • ■ • . . • 

tipns used i^;^e ISTS^ report, following 'themi with revisions suggested by the 
i ' ■ * ■ . ^ . • . 

current study. Th6 five- styles originally identified were "the notepad/" 

" . . • • • ■ . : - • • . ^ . ■ 

"the seminar," "the assembly," "the encdunter>" ^nd Vthe questionnaire. . 

.. The Style first iden-tified as "the notepad":- 
■ ■" ^ ' • ■ ' / ■ • ' , . ■ . ■ 

... typicially involves unstructured groups and a discussion with 
. . multiple topics'^-lastirig several weeks or even months. It is.almiost 
- entirely asynchifbnou;^, with little inteirpersonal interaction. The 
simplest example of this conferencing style is the "notepad" activity 
of ^scientific research groups.* . - . {. * ' ■ 

This definition now seems a little inacciirate. Notepad conferences 
c. can occur in groups having varied degrees of structtire, arid tfiey are rcirely 
shorter than one' month in, duration. There is ■typically no pres^ecified 
termination date for the. activity. . A^so,- there now appeiar to be twQWdiS- 
tinct styles within the category we previ©uslyTi?&beled "notepad." There- 
fore, we suggest eliminating the rather broad notion. of the notepad; and . 
introducing two new designations which, we call "exchange" and "community." 

Exchange ■ ' \ \ ' \ : , - ■ \ \ ^ ' 

This style of usage is typically carried out pyer a period df months. 
The participating groups 'are -usually quite large, ranging \in size from 
20- to. 35 or 40.. (Even larger groups would be possible ,*though th^^upper- ' " 
limit is not clear.) Participants have a high perceived heed, to stay in 
touch with each other, either by directive from their '.superiors or ^rom ' 
their own motivation. .The^ftJrictiqn of the "exchange'^ remaii^ rather con- 
stant, arid . the . amount of social interaction* is typically quite low* Thus, 
. >the number of messages per given timfe period would typically be low, as 
would the number of private messages** exchanged. There is generally more 



*Ja.cques Vallee; Robert Johansen; Hxabert Lipinski; Kathleen Spangler; 
/Haaddeus Wilson; "and Andr;ew Hardy, Consultant; Group Communication Through 
Computers^ Volume 3: Pragmatics and Dynamics; Institute for the Futxire; 

Report R-35; October 1975; p. 15. 

■ ' ■ ' • ■ ■■ . ■ ■' . ■■ ■ ' ■ ' . ■ ^ ' ' - 

. **05E--th 6- record* me^s sages .directe<i single party and not saved by 

the system. . ■ . ' ; 



coinmitinent to the topic of conversation than/to the other participants,. 

. A clear example of the "exchange" usage is that of the NASA Communi- 
cations Techndlogy Satellite (CTS) principal^ investigators,- Ihi^. is a . 
technically oriented group of persons from various organizations, rail 
experimenting with the CTS Satellite iavinched jointly by. the U.S. an* . 
Canadian, gbverments .. • NASA staff has the critical task of coordinating 
the. activities o'f all "the experimenters and quickly sending infornjation 
about changes in ^the- status of' the satellite.* Over a usage perfdd of . 
nearly, two years, 20 participants checked into PLANET at least once every 



two workdays on the average; 10 of those averaged once every workday. 



** 



. The substance^ of the colmiminication typically involvied the details of 
satellite operations and scheduling. Thte language was terse, and paxtici- 
^ . pants, developed their own shoirthahd desi^na*tions, some of which had origins 
in short-wave radio terminology;. - r (il .g. , R".was used for your, ^"PLS" for 
_please, "lOQ" for thank you, "MSG" for message. It should be noted" that 

these shorthand, messages sometimes setved a social function as well, fcy 
- adding a no te of informality or* humor, as with, th^ following: "PLS SEND ME 
, his' NAME RANK AND HORSEPOWER ASAP.." ). The leader of ' the cbnfereince made thk 
grpiand, rule tJiat inforaal^.d^^ wouif^ be. held via pijblic messages; 

. private, messages were *to be used-^for. this purpose* Although we had no access 
. to the siabstknce of these private t exchanges, participants told us in inter- 
views and questionnaiires ,th^t they were used for topics such as negotiating , 
trades in scheduled satellite time or other topics which concerne^i||fei small 
sub*group. 

■ . ■ ■ ' . . { ■ • . ■ ■ ■ ■ . , . ". 

The proceedings were intentionally oriented toward vety functional 

. " 71 ■ '. ■ . • ■ — ■'. » . ■ " ■ 

and businesslike exphanges, and apparently the medium . proved very effective 



*The group! has been, using PLANET since late 1975. Thus, their , usage 
began before any of the other field tests described in this, report. Also, 
in October (23) of 1975, the director of the preset at NASA Required that 
ail . experimenters use PLANET regvdafly. as ^ t^^ pi:imaryj|gpurce of inforfliation 
exchangS" among the participants. ■ . . 

**Appendix -E contain s« all the b^^ data for ^^ch group involved 

in this.. study. . I3ASA CTS data is located on pages 160-1. 
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for this purpose.* Discussions of other subjects did occur, but they were 
quite, rare. For instance, project managers at NASA used private messages 
-and a separate conference (where others were not invited) to. discuss manage- 
ment decisions. The group had very specific reasons for using PLANET and 
those reasons remained rela^tively constant,. The leader was strong and set 
very specific guidelines for the. type of communication which should occur*" 

■■ ' . ■ " • J' . ■ ■ ■• . . : • ' . . rp/ . ■. •' ■• . ■• ■ / 

TWO other groups 'kStempted "exchange"-style cortputer conferences but 

were not as clearly successful. One was the National Coal vA?sefssment \ * 

.Health Effects Group and the other was a group of designers and users of 

the Berkeley Data Management System (EDMS) , developed at Lawrence-Berkeley 

. •■ ■ ■ . ' • ■ ♦ . . ■ • 
Laboratories. " The Health Effects Group used PLANET for almost a year, but' 

at rathea^jjpw levels. (See Appendix E, p. 150.) Only five participants aver- 
aged one session per week or more and -even this usage was erratic. While 
they were interested in the use of computisr conferencing for continuous 
communication, they never made it over ^fctial start-up. problems.** Ap- • 
parently, there was not aihigh enough .perdeived need to communicate cunong * 
the- participants, and thgre was no .pentrar authority which reqxiired . ' ' 
participation, i • ' " . .. 



By contrast, the EDMS group had a common experience base in that they 
were all designers or users of the same system. Their xisage of PLANET 
averaged one session every two weeks, or less. Again, however > there was 
rK> consistent leader 'or leaders and no requirement for participatioVi. 
Since participant use varied and there^jwere other channels (e.g., the tele^ 
phone) a vail cdDle for specific problems, the group neVer developed any" real 
momentum during the field -test period. A few months before tKe end 



*An examination of the first year, of PLANET usage at NASA (including 
other groups and before this project began) Is contained in Jacques Valiiee 
and Thaddeus Wilson,V(J^i2nputer- Based. Communication in Stipport of Scientific ' 
and Technical Work, -Institute for the Future, NASA Report No. CR 137879, 
March 1976. The analysis of this group in the^^present report" will concen- . 
^ . trate on their later visage and the effects oi> working patterns,' neither of 
J which was discussed in the earlier study. 

^ **These s tar t-Uffaa?r obi ems will be discussed more fully in Chapter IV pT 

-f this report. • . * 
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of our field test fferiod, however^ PLANET. usage by the BDMS group^ increased 
Substantially; ailjd within three months after our field tests ended, they 
.became a focal conference within the ERDA coinnunity. * • 

For the "exchange" to work, thj? use of -computer conferencing mu'st 
become part of the normal ^kirk habits of mCst of the participants, and the 
tasks must be. accepted^ group tasks. This adaptation occurred in the 
case of the NASA group but) not as easily in the case of the Health Effects • 
or ^DMS gjfoups. Th6 "exchange," like other styles, rec[uires regular par- 
ticipiation-*-whetiier it arises from a need felt by the participants or an * 
order from above. While the specific topics of conversation will vary, 
there needs to be some eommon 4!hread which ties the participants together. * 
There may be varied leaders,, but it seems to help if soineone assumes the 
basic responsibility for keeping the group going. 

V . . • ■ ^ ■. >. 

■ . - c 

J Coimunity . . 

Computer conferencing can facilitate an electronically joined commu- 
hity of persons whose ties grow beyond topically-oriented exchanges of 
information. This "community" conferencing style implies a qualitative 
change from the "exchange" toward more cohesiveness as a group and a higher 
degree of interpersonal interaction. The individuals become committed *to 
the other participants (at least to a limitecj. degree) and to the purposes 
of the group. The topics may vary, considerably, but they will involve more 
in-depth discussions and probcibly more personal involvement on the peirt of 
the participants. Ihe groups also tend to be smaller than the "exchange" 
style, typically numbering less*^ tha^i 15 active participants* 

While this style has not been fully demonstra^^ted to date, several groups 
in this study devieloped most of t^e characteristics listed above. Utie Intfir- 
laboratory Working Group for Data Exchange (IWGDE), with members from each of. 
the ERDA regional laboratories, was one such group. The- participants typi- 
cally worked with each other to develop computer resources needed for specific 
energy research problems. In some cases, discovering an available data base 
or mo4el at another laboratory could save montitis of develofanent time. Thus, 
the participants had a high incentive to exchange information and had already 
begun to do so before they began using PLANET. This high incentive to 
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... . • ^ . . i 

participate was present, even though they had little direct financial sup- 
port or requirement for their involvement in the activity. Ihe great majority 
of participants averaged at least ^ne session every three working days (see 
Appendix C, page 143) over a period of nearly a ^ear. Both the cohesix^'endss 
of the group and the degree of social interactior are cons idercibly higher 
than the "exchange"-style groups. J 

Hie IWGDE continued to have periodic face-to-face meetings: one' was ^ 
held during this project, and an informal meeting took place at a larger 
conference involving a number of the participants. The highest usage peri0d 
for PLANEX was immediately preceding, a face-to-face meeting. No letters were 
exchanged during the planning* period for the face-to-face meeting; all 
arrangements were made through^ the system. Itie face-to-face, meetings pro- 
vided an informal meeting place and" were intensive, all-day-and- evening 
^P^sions. Computer conferencing provides a continuous linkage for this 
group, but it wa^^,ji|fi^^ mixed with the continued usage-of other media. ' • * . 

A'similar gr|\i!^;4si»^o"d by the United States Geological Survey 
(USGS)^ was int^rhl^onal in scope. The group focused on die^llsions of a ^ 
mineral data7ba»fei...s^t^^ cajled GRASP, with which all of the participantd'^?| 
were invdlve^*; ^ ;T^^^^ has used PLANET for nearly two years i^w. . . Whili'^^ '^^A. 

only 5 toi'lp;^^ been actively involved, a cohesiveilesj^^'s'"^^^^^^^!^^^^^ 

g^^M with the definition noted above for a ""^i^^m^^ur^^^fy^ ^ 

i-t;^.ViJ?^^ developed a commitment to wojrking with each ' ' 



ni 



otherf • thij^^ in their regularity of participation, ,a3, Ve4iv^^^^^^^^^ ^ 

svii3^i:to proceedings. The topics have varied , 

fca^vj^ie^ the leaders. There has been no overC^^ * -^^'^^^^^ 

mandate tf^i^-^^a^ need to conmunicate is obviously " : 

y'i^-^i^i:^i'^^t^\^\:ly'-^^ - - •••• 



quite higj|^; are 'in very different time zones, com-> 

^ter conl£43^^;^iIf^^^^^ capability, has apparently provided 

a bridge a)EiTO$tyl3l^ barriers. Furthernore, all the pro- 

ceedings hav4*^^$^BM.*V/'^ print-based character of the medium 

has lessened"^"^^"*""^^'^"*^"-*^"--' * " , - 



.•;piqplj!tnfe^^^ developed concerning accents* 

A third gtou^^^^^ "community" style is actually based 

upon a somewhat..'raaac;^l* id^U; V scientist can ^o to a remote Vegion 
of Montana and: -i^iilvj^ researchers on the East and West 
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coasts. With terminalVin hand, a VSGS scientist inoveo, to Montana almqst a 
year ago. PLANET'^has been a significant medium for hirfl continued work. 

While burdened with logistical problems, such as having to make a long 

'It 

distance call to reach the nearest access point to the computer network, he 
is nonetfieless continuing to work remotely. This is a smadl conference 
but does suggest a potential use of computer conferencing to dramatically 
alter vj^king patterns. Computer conferencing does not -atitomatically make, 
such an arrangeihenrt: work; there are certainly problems in developing such 
coOTnunicatioiis coirmunity.. Aixi, in the case of these particular c<3nfer- 
ences, the possibilities 'have only been hinted at. Still, the hint is 
enough to iurouse interest and suggest the need for further explora^tion, 
which will cdinost certainly occur over the next few y^ars. The importance . * 
of cohesiveness and morale to research productivity, as suggested in 
Chapter I, indicates that .further exploration of this computer conferencing^ 
Style could prove very beneficial. , \ 

The Seminar 

■ • .J 

[The Seminar] addresses a specific topic. The most common ttxample 
is the -re sear cji seminar or open conference which involves <feynchro- 
nous usage, possibly with peiftodic synchronous: interacti^h, £md which 
lasts approximately two weeks to a month.* 



Experience since -this definition was written only serves to reinforce 
the notion that the '•seminar" is a distinct con^uter conferencing style. 
The -.most important aspect is the f9cus\q> a specific t^ic, usually for a 
prespecified period of time. A seminar can last from several days to 
several months and will often have a sin^e leader. Synchronous periods 
iisiaally occur and cure rog^ frequent th^ in the "exchamge" or "conmunity" 
styles? they are sometimes even used as a tool by a leader in order to build 
a greater sense of inteorpersonal interaction. fME^etJ^ are generally a higher ' 
nunfcer of messages .sent per given time period than is common with other 
computer conferencing styles^ Generally, the cleairer the task (emd the 
greater the commitment to accon^lishing it) , the more successful the "semi- 



nar" will be. 



♦Jacques Vallee et al., Group Coaiaunicatzon^hrough C0aa>uters^ Volvme^f^j 



' Pragma ticg^Uid Dynamics, p. 15. 



A rath€* dramatic .example o5 a^yi*miriar"-st^^ usage comes from tfie 
activities of a group within ERDA callefl the Network Investigators D&nel. 
Their role has h^n to ejq^lore the potentials for the use^f coit^^uter net- 
vorks within EHDA—particularly for. interlkboratory coordinat^Q^, Thus, 
it was very appropriate that they ^uld hold a large portion of their dis- 
cussions over PLANET, on a computer network with ps^rticipants from several 
lalaoratories and universities. 

The Networ)I^Investigatprs^lsed PLANET for about 10 months, in what 
probaljly wopld be called a "community" style ,^with about 15 participants. 
(See Appendix C, page 145,. 5br usage statistics.) The "conmunity" &oer^- 
gradually as the group developed its own purposes and attucture. ,This \o- 
month period provided a strong foundation for a remarkably intense group 
communication period to follow. Participants sfiif ted into a vers;Lon of the 
"semuiar" s.tyle noted above, with the major impetus for this ih if t coming 
from the need. to generate a report on their activities by a prespecitied 
date. As the date approached, their activities increased drastically (see 
Appendix vC, page 144). It^s clear that the only way that the report could 
.be finished^ in the allotted time was to use PLAliCT heavily, coupled with text 
editing of the draft report (again over thk computer- network) , and Exprdfcs 
Mail deUveries between sites as necessary .l^n the words of the oi^fcizer, 
the group was "deadline-driven" and used computer confereiiing in concert 
with other media togapet the deadline. Telephone calls were sometimbs used 
to discuss delicate, mattersr conference • 

messages. Express Mail, with its guaranteed overnight delivery, provided an 
effective way to^acchange report drafts. The final report which this group 
authored describes their experience with computer conferencing as follows: 

A much higher quality report v«s produ^ than could have been possible 
using conventional methods (i.e. , tya^iters and the Post Of f ice) 
In addition, the work was accomplished in a much shorter time than^ would 
have been possil^e otherwise. €nlyj three face-to-face meetings wer^ 
required from inc^tion to coBipletibn (a period of about 6 months>v 
Tdiis was largely dne to the effectilvenes's of the PLANET teleeonferenc- 
ing pstem as a coordination tool.' bPIANET also minimized the number 
of llngthy phone calls between participants. From the time the deci- 
siorf was made to use network facilities to produce the report, to the 



printing of the first version of the obmpleted report, was less tiian 
3 weeks.* 

There was a strong leader during the report-writing f^ase, and his 
role was critical to the outcome. All of the participemts, thoughr were 
highly' conJLtted to the outcome axKi strongly focused on the task at hand. 
The length of Xhe conferencijjig period was clearly defined by the due date 
for the rep6rt. The resulting coxununication was highly intense but ap- % 



parently rewarding in term^of the end product. 

Another group with a conroon Vriting assignment was sponsored by the 
ChArles F. Kettering Foundation. It was a group of food/climate scientists 
located thr^ghout North America who were enga-ged in writing a joint pro- 
posal* The group bad. met ptevioXisry used conqputBr conferencing as an 
additional medium for a three-month period. 'There were about 10 participants 
who used the medium at least once every three^ days during the period. Those 
who used it daily made by far the most entries (see Appendix page 141) . 
There was a ^^rong leader who orchestrated the meetings and kept the dis- 
cussion footed. A report and proposal were generated^ based largely on- 
discussion arising from thfe canputeir conference. 

The conference was conducted in spite of a nxihber of probjfems.- For 
instance r one Canadian participant had a difficult time even reaching the 
nearest access point to the counter network^ Also^ there were sevelral 
instances where sxirrogates participated^ in place of specific scientists, 
causing a sense of frustration a^ remoteness fbr those who actually did 
participate. These problems, however, did not block the three-Bsonth 
nication activity which developed. It was basically a "sminai'^style con- 
ference, with a written report as the focus. ^ . 

Another group Sponsored by Kettering Foundation was adsociated with the 
Colorado Plateau Research Project (CPRP)^ This group used PLANET for a 
three-month period after the food/cliilate group discussed above, but they 



^General Purpose Computer tfetuorks ancf Resource Sharing in ERDA, 
Volume 3: Resnbte Resource Sharing ^perience and Findings, Wbrking Gro\^ 
on Counter Networking, Mathematical and Counter Sciences, Office of 
Engineering, Mathematical and Geosciences,^ Division of Basic Energy- Sci- 
ences, ERDA. . . \^ ^ 
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were- quit^ disappointed in the results, iheir tasks were not clearly spe- 
cified and terminals were only available for six. of the 13 institutions' • 
involved In the project, .furthermore, the leadership role was never clearly 
^ specified- and»» no one actually claimed that -responsibility . The conference 
staggered on for almost three months, but it was clear tliat the participants 
-/were not fuUy involved in the proceedings, it was a "seminar- without the 
J necessary driving forces of a focused topic and a strong leader, in a^few 
specific cases, the medium did provide a difect^ utility . (For instance;, a 
table of •numbers wa^ ^peiit^via PLANET, where .the participants had experienced 
a gireat deal of trouble, -with using .the mails.) . However, on .the whole, the 
use of the medium did little to help the progress of the group. 

the National Assessment Wate?" Group of ERDA had similar problems 

in their attempts at using PLANET. At one point, a draft document was in- 
serted in a conference for review, but there was not enough focus to the 
activity. Periodic face- to- face meetings, supplemented by letters and tele- 
y Phone.talls, were performing the communication which needed to happen. Ap- 
^parently PLANET was simply no€ needed, or a^ least the need wds not perceived 
by the group members, ihe group's use of PLANET began slowly and went downhUl. 

Another ERDA group offers an exairple of a very successful ad hoc "seini- 
nar"'without a specific end goal. *ihe memb ers^^w^pe--aisc^s&iAa.^ounty- level 
data bases on vario^ energy- re levant topics.' Ihe Conference was organized . 
by a leader of another PLANET group within ERDA and included a nuufcer of 
participants involved in various other PLANET groups cited in this report.* 
Uie conferMice, las ting *about three weeks, was an int^se information 
exchange fo\ persons involved in ^r|^earch regarding county- level data. Liam- 
ing of other -people's work oo.uld 'save efforts in developing new approaches, 
so the need tlio connunicate was high. While there vas no group" product to be 
produced, the organizer only invited p£urjp.cipation jfrom people %ith a 

^ i ■ / ■ . /* y- , 

•We have fomd that it is difficult to keep spoputer conferencing groxcs 
from talking to each other,' especially if they haOt- similar interests. We 
<did not encourage such overlap because of the evaluation design, but it 
seemed somewhat inevitable. In this case, participants from USGS "met- peo- 
ple from ERDA over PLANET and developed new channels of-communication. Sev- 
eral par^cipants singly asked Institute staff if th»re' were other PLANET 
users who had interests similar to tiaeir own. 




The Encounter 

[The Encoxmter] represents the closest: conputer analog of a face- 
to-face meeting, in which, participants are synchronously discussing 
a t0p4c for a short time (usualljf a few hours), possibly with role 
assignments among the participants (as in simulation and gaaing) and 
with some degre^of intensity.* • 

• 

It is certainly-'possible to hold "encounter'-style computer confer- 
ences, but the current study had no . exanp'les. Actually, synchronous con- ' 
ferencing (when more than one "participaiit is present simultaneously) may 
be more an option within other ronfere^ng styles than a st^le in itself. 
There may be cases where a .synchronous confestSence will be h^d fpr its 9wn ' 
purposes', and .conforms to the definition noted above. But it seems-that 
this style will occui:~ciay rarreiy--at leas^ccording to field 'test expeti^ ^ 
ence to date. Many groups -do use synchronous conferencing, whether by plan 
or by simply finding others present. .9ut this process probably doesn't war- 
rtot a separate styi,e designation. It' is more likely to be blended with - 
-other styles. 

The Questionnaire . 

w " . ' '•' ' " - ■ . 

■ [Ihe Questionnaire] involves an unlimited nuntoer of participants ' in 
. a structured questibn-and-resiwnse format. The most coninon appUca- 
tion of this conferencing style is the questionnaire suryey, with Delph 
and open voting at opposite ends of the spectrum of • jpssjbUities. 
Typically, no direct message exchange is allowed among participants, 
whose responses are entered anonymously. Bie- conference may last from 
few hours to a few weeks..** 

Like "the encounter, " "it now seems to us that "the questionnaire' is 
itore a tool to be used within other conferencing styles*than a style in 
itself. In the conferences reported in this report, several gipups made 
frequent use of the questionnaire Option within PLANET.*** The Network. " 
Investigators-, mentioned earlier, frequently used the open-ended question 
format as a way or iaking §ure ^ryoii^^ was on-tfie-record in responding" to '. 

. *ibid. : ' • / ■' \ . ■ .... - . " 

. ■ •- ■ ■■ /. -• ..- 4 ^ ^ 

' **Ibid. . .* • '= j^"'--^.'-^' 



**^is option allows secret ballot voting, multiple choii»"q»kstioiis • 
xyr^SLng to any desi: > - - - 

tn analyzed by the j 
prpceedittgs. f 



acoor^ig to any desired scale, and Delphi- st^Ie* questions. "Besponses"are 
ttien analyzed by the program, and results can be inserted into the 



certain qupsjtions. (The system would *then automatically pose the question 
to each persdtl^as they arrived/ asking them to make a response of any length 
they choSe.) It^iS group felt that voting or multiple-choice questions would 
be too limiting. The IWGDE also used 4:his approach, as well as &^ret ballot 
votes as 'appropriate. • The qiXfestionnaire option was thus a useful tool in 
certain instartfces but was never used as, a response elicitation device, as 
itnpl%ed by th^ definition ^iven above. 

Ironically, the first uses of computer vonferencing, •both at the Office 
of Emergency Preparodnpss and at the Institute for -the^ture, were for 
automatecl questionnaires. It now seems that thi^ approach is rarely used, at 
least in field test groupfe such as those* discussed here.. The capability -of 
asking questions' systematically^ to "all other participants* is some time Si useful 
but in a flexible fashion mixed, with open text conferencing.* 

■ ♦ 

♦ ■ 

SUMMARY OF GROPP CONFEREN CING STALES . ■ ' 

— : [ * « 

■ ♦ • 

^ The*currant^oject ha^ revised somewhat the^ original formulation of 
compute^ conferencing styles as nested in the ljistitute*§«lj?75 report. The 
primary styles dse<l by the cxirrent groups are suinmari2e<i^^ the box at the 
right. » 

We have .concluded that the style previously* identified ••th*^ assestbly" 
(a complex seminar) did not occur ^%iring this project, though it still 
r em ains a possibility. The same^cpuld be said fo^ the "encjounter" and - 
"questionnaire styles. However, it now Beems more appropriate to con- 
. sxder these two modes as tools likely to bemused in the context of other 
con^niter conferencing styles. • 

■—^ • , vv'# 



^*It should be noted that the desjgn of a oAputer conferencing system 
will have direct^ effects dij how questionnaires--or other features — are* 
actually used. Ihe strudrtdre of the PLftJpET system encouraged a ^mixing of 
questionnaires with^open discussion. This design was certainly a major 
^ fabtoSf in the' ways in which; questionnaires were actually used by the field 
test •groups. 



MOST FREQUENT CONFERENCING^ STYLES 
. FOR TEST GROUPS ^ 



^Exchange r a sync|iilDho us ; 1 ow soc i af \ n te ra c t i oh ^ re 1 atfcf Ve^ y H^on ' 
st:ant p§i;|reip^t:i^^ cx>htlnues qver^ait^ df monthsf^ l^v^ 



n\an>/ participants; varw^d topics; high heecf to conmuniciPe or 



ihstructloh from superior to do so; nwre cbnifii tnfent to subject-^ 
than to other participants/ , ' ^ >r*u"f ^ "^ ' 

^Conmrunity: asynchronous ; f requent soci al intergct|d/i:>*rel^^ 
tively constant partTcl patipn rates ; contifiuous ovej^^a ^^jeri^pd 
of months; vaVIed leadershipjj hlgb/tommltment^pf pariicJ^pants 
to the group; usually less than 15 active group * member s;cpt^^ 
gion thorne but varied topics.' > ^ 



Sapinar: focuserf andTpurposive; high participation rates; 
strorvg leadership; ^defined time period liess than three 

n»nths;' frequent periods of*:synchronous conferencflng. 



/Biese, styles are not always discrete the will frequently overlap or 
develop through various phases* Sucji designations merely, begin to. map '^t^ie. 



possj^Dilities for* computer con^ere^^ the research ^'rpi^s 

involved in this project./. However, the, long;;iterm: e*ffects of the medium ^will- 
not be codified by the technology but created *by the users 'th ems el^f^'s.. 



Computer^con^erencing^'^groups^aTe^ li1cely~"t^^ 
their usage, possibly involving mqre' than One of thdijstyles "de^^ 
Also, ' it is likely that a' serendipitous qy^ality wilj,. occur-- mean that the 



exact usage pattern of a given .groiip 



be unpredictable tujtil they are 



actually inyolyed in 'the experience. /'And at least some usage styles will 
resist classification. > . ' : ; ^ # ^ ' i ^ i 




;^' .^jSst as grdup conferencing styles* are impdrtai^^ assessing computer 
conf^enci^g ^sag^, go eire the^ styles of ihdividual^Participants. Individ- 
T9>i piarticipant styles have npt previously bjpen examined, but the current 

saves us the basis to do so— at least tentatively. Also, discussing 
part^'cipatiori styles allows us to describe the ways in which individuals 
used PLANET in^?^^iis study without identifying them^y name.* pisHrticipant 
- styles^efer to the ways in wJ^ich individuals us^;^ camputer' con^ 

: " . In o\ir analysis of these field' tests,, we attempted to develop a typology. 

of 'styles parallel-: to the group styles noted -ecir^ier xh this chapter E^ly 

drafts of this report identified six styles ^presenting 'typical* individual 

usagelpatterns^ which we have obs.e^ed. .HowevererVe h^vjp s4*i<i:e , decided 
• ■ ■ . ■ ■ ' , • ■ . ■ ■ ■ Mf. ■ ■ ■■ 

against* this categorizatioix, becausei thetS .is too.much^-yariation among . \ r 

; . ■ ■ ^ ■ ■■■■ ■ ^ . - • ■ ' , ■ ■/. ' ^ ■ ' * 

individuals-^-or even in the ways , a feingle individual, idi^ht use this medium-- 

to justify a simplistic typploify. Rather, ^ we '''have sought to give examples 

of the ways inVhich. individiials haveVused PLANET. A particular person inay 

use vciried approaches /"at different times, depending on the. communications 

context with which he or she is . inyolveSi-v > >, " ■ ^ . 

■■■■■ ' : ■ " j^ ■ ■ - ■ \ " ■ ' : 

In- a 'few casps, we did find individuals who seeme<3' to be "natural^" 
matches or inismatche^|^or computer conferencing: ^ The "matches" wdre people 
for \^gom this mediujf alloyed a hew freedom Qf expression or where it fit 
unusually well, into tJie working patterns they, pref efre<3%<e.g.. , working at 
hbme or at unusiaal'^?!a\^ . Of the seyeral particip^ts with whom this be- * 
curred in the current study,, all had a good^eal of computer experience ^ 
before us ing« PLANET.** . In . computer .c6!aSf-^rences, th^e people seemed to * 
emerge as leaders, which wasi^not necessarily so when 1^||ey met with the. saiCLe 
gfoup €ace to face. Naturaj. "matches" could also occur iithbugh they 'did ^ 

*?f.«list .of all the participants in the study, as well as selected 



txansqripts and all basic data collected for this study, is available b^^ir- 
rangSneht frcm theV Instijtute.-r ^H^ have nc^l^identified individuals 

by' thei^ us a^e patterns or personal responses, in c^estionnaires or interviews. 

, ; . **i5uch eqiperi^^e^does not, however , * assure a match. MaLny computer ex- 
perts find PLANET tk^o smple*and^ toweird -novice users. , 



notTlplf^is. st\ady). for. participants with language*, problems or physical ' 
hdndifc|ips which might inhibit their effectiveness in face-to-face but would * 
not be. -visible over computer conf erenc;fiig. The point is that a small nuinber 
of. people (perhaps 2 to 5 percent) seemed to adapt imra^ately. to computer . 
i:x>l[[f^ dramatic increase in tfieir feelings of 

•accomplishment and satisfaction. Such individuals use 'the medivmi quickly and 
fconstantly; it readily becomes part of their normal work habits*. 

We have noticisd that a few of these- computer conferencing "naturals" 
develop what might be called a mpre-the-merrier /syndrojne. ' Si ncf^; computer 
conferencing is so rewarding to them, they sometimes issue broad invita- 
tions for others to join in. Such a stimulus, while potentially useful , to 
_^ allow more people to.keep up withithe discUssion, can-c^se proiblems if more^ 
new participants are dLnvi ted. than can reasonably -take part. Participants can 
become spread too thinly acrosS. a number of confute r conferences, o:r . a g^ven 
conference may grow too quickly to^ efficiently integrate all the new par- 
ticipants. Thus-, it is' iftiportaht to monitor—and sometimes even" constrain-- 

the initial enthusiasm of some new computer conference 'users. * 

■ ' . ' ■ ■. ■ - ' ' ■ '■ ■ i-. ■ • ■ 

On .the .other extreme, a small group of study participants seemed to 

. ■■ p . ... ■ ■. ' ■ ' ' ■ 

have a basic, "mismatch" with the: characteristics of computer conferencing, 
These people (only about 5 percent of the test group but possibly indica- 
tive of many more, who would rpt even consider using such a medium) had de- 
veloped a /successful work style—often over a period of many years—which 
was antithetical to the approach required by computer conferencing. . For 
Instance, many managers makdi heavy use. of telephones and, in a sense, orient 
their Worik around responding to such "interriiptions.." Leaving their office 
for awhilev €hey likely return to a stack of telephone messages . to. order and 

.answer. Computer conferencing has no equivalent to a ringing telephone ; par- 
ticipants must structure their .time so that they regularly, check into the 

'conference ;~^*Arsd 

both the usual barrage of telephone messages and the requirement to utilize 
a new.|feoiranunications medim. It»is not surp therefore, that some 

are unwilling to make a fundamental change in their communication patterns; 
perhaps th^y sho.iild not. "If the change to computer conferejicing is, to be 
made, there. Will be a: strong need for a transition period from the old 



conimunication- pattern to the new — probably requiring strong support from- 
top management. /The switch will not be trivial for those whose existing 
c»mmunicatio.n patterns strongly, contrast with those called for by computer 
cbnferencing^' In at least one case during our study, an acknowledged 

.^^r^izr. .L .^^^ : : _ _ : . . : : 

leader^ of a face-to-face group did not maintain the leadership role, while 
the r^st of the meirbers used computer conferencing as their priitla'ry channel 
.of communication. For this person,' the change simply was not worth it, 
though he would still be a leader in a lEace^to-.face meeting of the group. 

Between the extremes noted above, there are a variety of Wciys in which 
i-ndividuals react to and use computer conferencing. Descriptions of these 
approaiches. follow beltjw. . . ■ ' ^ . / 



'•■ . ■/ • ' . • ■■ ■ ■ • ■ . • . • ■• -A. 

PARTICIPANT STYLES; • SOME EXAMPLES . ' . 

Computer conferencing* does not require anyone to "speak"; and it is 
ecij^y to bypass even direct questions, unles3 the questioner or the leader 
is very persistent. This- situation clearly contrasts with a face-to- 
face meeting or a telephone conversation, when a direct cjuestion must be 

■ *_ ^ ' > . . ■ . , ■ ■ ■ ■ ■ ■ ■' ■ ' . • i ' • 

respondiBd to within, seconds. On the other hand, there are definite s imi- 
laritieS- to face-to-face meetings- in 'Vhich a . few participants dominate the 
conversation while the o^ers listen and only occasionally make comments. 
In computer' Conferencing, a participant style can develop in which someone 
uses, thfe medium regularly* ii.e. , in a' high number of sessions) but rarely 
makes any substantive contribution. This role, while rather passive, allows ■ 
a participant to keep up with the activities* of a group and. not be con- . 
spicupusly absent f r6ln :^e prob^edings. Of course, other group members may 
become . concerned over such a role (6.g.,' seeing it as a form of "eaves- . 4 
dropping," ^r not contributing one' s share) , but ve have ss^ aeveral groups 
where there, is no, pressure to contribute. In fact, there ^re . cases where - 
a special "listener's" role was actually suggested, enabliffig people to keep 



up With the activities of a group without . feeiLng obliged ttf contribute . 
Such a role prbyed useful . for several managers, who •wanted to follow the • 
progress of a. group without becoming directly involved. Some, participants 



prefer to. listen more than they "talk" in computer conferences; others plky 
the opposite role and- contribute vigorously. And while computer conferencing 
offers no tefchnical limits on the , volume of information which can be entered 
by a givei^ participant, there >re certainly- limits to how much other par- . 
> ticipants will be ab;e-~or-^wiinrig— to ^ead. Long textual entries can easily 
become fatiguing for computer conference participants, especially if they * 
are made in more . than otfe conference . Of course, it-is possible to simply' 
ignore some entries, and we have seen exaniples^of verbose participants being 
subtly excluded in spite of their voluminous entries. More likely, however,, 
persons who make many entries will have a commanding—though possibly stul- 
tifying — effect on tjie proceeding^j. 

Whi^e computer conferencing allows" an equal amount of participation by * 
all those involved, we' have seen few examples' where such equality has actu- 
ally occurred.* In practice, a few people usually make most of the entries-^ 
just as a few participants generally dominate face-to-face meetings.* 
AS Figure 1 shows, however, the equality of participation rates can vary 
considerably, from group to group. (The distribution for the Network In- 
vestigators is the most equal we have eVer seen for a major computer confer- 
ence.) ' liie important observation here is that some unevenness in partici- 
pation rates appears normal in computer fconferences. Whether or not a par- ■ 
ticular person or persons are perceived as overly Verbose is more likely 
dependent on the quality df what he- or she says, rather than simply the ' 
length, of his or her entries in the conference;. . 

A significant* number of computer conference users are likely to be', 
made .self-conscious by the characteristics of the medium. They may be 
hesitant about their spelling, grammar, or typing.. Also, they could be. 
somewhat intimidated by the limited . amounts of interpersonal feedback: 



*We have made earlier studies of this apparent similarity, with the 
further qualification th'at synchronous conferences seem to encourage more - 
equ^l distribution in participation rates 'than do asynchronous conferences. 
See Jacques Vallee et al.. Group Communication Through Computers, Volume 3: 
Pragmatics and Dynamics, pp. 123-5; see also Jacques Vallee et al.^ Group 
Communication Through Computers, Volume 2: A Study of Social Effects 
pp. 47-9. ■ 



FIGURE 1. PUBLIC PARTICIPATION RATES FOR 
' THREE DIFFERING GROUPS 




r'-'.. ',-j ■■ J .1.: . 

•^v;^•■l■;■:;:•^■■■^:-•."■■■> ^ J-- . 

there wUl be n0^a0Mt^:!^0l0S or nodding heads in response to what 

they are s^ingi,r;ji^ii^^ features available in PLANET*- or the ^ 

more power fiil :>^^i||g|^i^l^^ other systems— provided one measure of 

the degree of ':^S^|^ji^e6?ij^ Some people will quickly adapt to 

message-send^3^;^|t|^g^ ^ctjpelling or sentence_construction; J 

""others will |t^A)^HEpeviiv;i^^ in self-presentation which is likely to. 

restrict the4^0di^ in this' medium^ If participation 
is primarii^j-^^ti^^^^/J^^er, . even. _a self-conscious or shy person may 

have the t^e"J^,^;';«^^ as a strong contributor. 

• •• ' " ^'/^^f^^i^^f^^ persons, far from being particularly 

seif^con.s|i<i^:y^^j^^^^ via 

his- nie'diuiii^r:^!Wi>'iVp V- 



, the eas^^ c?om- 

^. ■■ ;municatiii^\^j;'6^^^ ^„ ^mrv^r-4.=.«♦. 

';>>',• fca'ialy-5^'f -fotj-: . I ■ ■ , \ 



may be an important 



wUl ^gage 

' y in Tnany:|^d^te;^§i^ \^ ig possible 

'^-'^ systems ■tbg(^(i|it^^ ^^i^r .. which — 

• no reco^ we did' r^t:,)^^0^^ ' . 




sxmply^a communication style which is easily pursued in computer c^nfereMc- 
ing but often difficult ^i^other inedia. ^ . \ 

Persons, who, from time to time, want to remain behind the scenes in a 
computer conference ^y develop an indirect style of comiifuhic^ting.; In a 
computer conferenceMgiven current, technology) o is nevear i'eally sure 
that a penpon^at another terminal c-is actually who the system says it is. 
Ihere.are individual passwords for each participant, but these can always 
be exchanged^ facili^ting a conroon—and sometimes conf usingr-^style of in- 
direct participation. We have seen at least two types of indirect commu- 
nicators*' during these field, tests: * 

1. Multiperson terminal use» In a numjper of cases, more than one - 
jperson used the same terminal, either all logging in under one 

' 'person-'s name or exchanging names. participant might annouxxre 
such a situation iDy saying: "Any message -I receive, Joe will^also 
see, since one of us goes by his office several times a day. If 
you have a. private message for him, let me fcltow and he '1*1 go in . 
himself.'* In some cases, private messages were, sent to one person 
vfor delivery to a third party. 

2. Use of surrogates, for entering and retrieving messages. In a num- 
ber of cases, s Secretaries or ijssistants actually typad in apd re- 
trieved messages for someone, though oft^ they did so under the 
name of the indirect participant. This .work? quite well in many 
cases, particularly if a participant is very busy, has trouble ac- ^ 
cessing a terminal, or is simply not inclined to use keyboard | 
devices. . However, tjye saw several instances of confusion and frus- 

, trataon where other participantB--not realizing that it was a 

surrogate and not the **real" participant — would enter private % 

become flustered 'or embarrassed and not know what to do in response 
to the message.). Such a situation can easily* lower trust within a 
group. 

It seems that indirect communication has some advantages but can easily 
have negative effects on the interaction. It adds complexity to the group 
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and takes the indirect coxmnunicator a step away from the other partici- 
pants. ' Such a usage patten^Ti^ vorkable^ but it^^rsh^uires a great deal of 
attention to the possibjJb effects on the grpu|v^4«fe^it. Vhole. * ^ 



Ihe above examples provide some feeling for th^ ways in which PLANET 
was used during these field tests. ^Chapter IV will provide more detail about 
individual usage as it reliktec tcJ./tlTe: li^ of a conference organizer. At^ 
this pointy it is most impC^rtant Vi:^ r^^^^ simply that phe ways in which a 
given individual makes use-he to vary con- 

siderably^ and the nature of 1±is v^ wilZ have much to do with the 

outcome pf the comniunicatidh which odcurs. The group and individual usage 
styles which occurred in this stjidy confijrm a . tjbieoretical observation made, 
early in the development of computer confer^ciriigfi^^ C this medium caitnot 
be assessed without carefully considering: .t^'^i^^ groups usin^'' 

it, the tasks for which it is tised, and thfe:*]^^^ inures which are employed' 
in arranging the meetings.* v^Wa^j^^^ the literature reviewed in Chaptelill 
^^^ha^jlj|d the importance o^r^fj^up^^^^^^ so the s*tructure of computer . 

conSer^ce usage sdems critJiJci^:lt;in overall results. 



*SeG Jacques Vallee et al., Group Cominunication Through Computers, 
Volume 2: A Study of Social Effects, pp; 20-6. 
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III. EFFECTS ON WORKING PATTERNS 



: rtie. "bottDm line" of this project focuses on measurable and potential 
effects o'f computer conferencing on the working patterns of the test groups. 
» In analyzing the. project: data for this purpose, we confcined questionnaire . 
responses for similar .test groups to provide 4 statistically sound basis for 
our conclusions.* (It wo'uld have been.more 'desirable to examine changes ' 
in qfufestionnaire responses on a group-by-group basis, but irregular response 
icates made this difficult.) An ERDA group was created by confcining the re- 
sponses of individuals in Network I^nvestigators, Network Objectives, Berkeley 
Data Management System, and Inter laboratory Working Group for Data Exchange. 
These groups contained many individuals who participated. ill multiple confer- 
ences and were part of the same goveiCnent organization, a USGS group was 
formed from GRASP and Remote Office, f^r the same reasons. A final consoli- 
daUon included all "low-usage" groups. This group included individuals in " 
NCA:Watec, NCA:Health, Colorado bateau Research Project, Earthquake Pre- 
diction, and Netvork Ob^ctives. it w^s especially necessary to consolidate 
low-usage groups becauseSf the lower response rate among p^ipticipants in 
these conferences. In combining low-usage groups, we assumed ^t con««.n 
characteristics might exist among individuals who did lyjt adopt computer 
conferencing as part of their work patterns. The NASA/CIS gr«up was con- 
sidered separately, since it was a very different group and also had a high 
questionnaire response rate.** 



i 



_¥,Al?^_^mew9?k._?9r_or^^^^^ 

aspects of working patterns which could be affected by computer conferencing. 

: — ' 

:. The particular data analysis procedures are described in Appendix F.' 

ana'lvll^^ Kettering Food/Climate group is not included in this time series 
their usage period was only three months. Thus, only their 
open-ended quesuonnaire responses are considered. » onj.y tneir 
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These include: with whom people work, ^ifhto tl^jfi^rkr where they work, aivd 

how they work I Also, in a few cases; it wAs pospid%le ta identify 'end prod- 

/ . V . ^ 

ucts which seemed to result from computer conference usage. While these 

■t ^ - ' * • 

outxjomes are certainly .not simplp measiires of research productivity, ♦ they do 

provide more detail on th^ context in which this project occurred. 

Hiis chapter first,, describes the measurable and polfcitial effects on 
working* patterns observed during the study, then examines those end products 
which did result. TIable 4 sunmarizes the discussion of effects. 



WITO qpCll PEOPLE WORK <r 

In a field such as energy research, a broad range of potential working 
relationships exists.* ^Typically, hc^ever, working grov?)s are located aroxind ^ 
large laboratories or tiniversities. In many cases^ similar wc^k is conducted 
in different locations, but the researcher's involved may have little or no 
awareness of the overlap. Uife logistics of commurilcation across large dis- 
tances has made continuous wojdcing relationships difficult. In certain 
cases, this separation can be justified by "the potential it offers for 
diverse 2md* independent thinking. However , -a str^g argtlment can also be 
made~£is was pointed out in Chapter I of this report — that increases in 
communication with other researchers are usually dstopiated with increases 
in research productiv}.ty . Hie veuriety of contact facilitated by computer/ 
conferencing is often impossible to obtaip within one's own organization or 
locale. Hie question is whether those researchers who had access to computer 
conferencing increased their coAtact with distantly located researchers in 
the course of this study. 



.~ ^n the other^ hand, researchers may ^ant to limii the nu5fcer"bf ~peisons^ ^ 
with whom they^are in contact,, or at least have more control *over the nature 
and timing of the interactipn^^^ Information overload is certainly a possibil- 
ity among energy researchers, who often have no effective ways of controlling 
, the number of outside stimuli to which they mus^ respond. 
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TABLE 'SUHHARY OF EFFECTS ON WORKING PAHERNS. SUGGESTED BV THIS STUDY 

•I 



1 


. ' RANGE OEJPTIONS 


DOCUMENTED EFFECTS 


' -. POSSIBLE EFFECTS 


WITH ; 

WHOM 

PEOPLE 

WORK 


Nearby colleagues 
Distantly located colleagues 
.Persons from vaded disciplines 
Persons, of varied quality 

* ; 


More conriunication with 
distantly-located researchers 

Expedites communication among 
those fnterested in communicat- 
ing (requires high'compunica- • 
tion need) 


.More international communication 

More geographically-separated " 
working groups 

Inforinatlon overload'- , 


'1 

WHEN ^ 
PEOPLE 
WORK 


Office hours 

Evenings 

Weekends 

.Simultaneously with others 
Irregular times 


Often used outside office hours 
[iS-moi the 'time) 

Participants continue to work out- 
side office hours, apparently 
assisted by access to cofnputer 
conferencing 

Participants can "meet" without 
being preseqt simultaneously 


More flexibility' in^wprking tKwrs 
Longer working hours ■ : \ ' 

*,. ' ' ' ' ■ ' • * •< ' 

' " , ' J: [ . 


WHERE 

PEOPLE 

WORK 


Office •, 

Home * , . • 
'While traveling 
Neighborhood office center 
ReiwteVetreat 

*■ . 


Work at home is cofnmon when ter- 
minals are available 

• 

Researchers can stay in touch 
while traveling, moving, or 
Homebound 


More variations in wher£ re-. 
• searchers live and worl( 

less 'off ice-baied research .. 

' ' ' ' ' •■ • ^ 


1 

> 

HOW . 
PEOPLE 
WORK 


Face- to- face ^ 
Mail 

Telephone 

Video teleconferencing 
Audio teleconferencln'g 
Computer-based teleconferencing 


Computer con/erencing is per- 
ceived as more productive in 
some instances than mail or 
telephone 

Can be used for joint authorship, 
information exchange, schedul- 
ing, planning, and follow-ups 
for face- to- face, as a bridge 
to other computer resources 


Substitute for some Sia 1.1; usage'" - 

•Substitute for, some telephone ' ,. 
usage, but could also add new; . 

iicac fnr fplpnhflflP ' >' 

Could even increase travel 
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^ ResearcHers in Other Locations * . -» * ^ ^^^lB^ ^ 

• '* * • • • *■ • -. ^ "^Z-^. * * 4^ ' " -n 

^ Figure -2*^<ji splay? the changes in respondents* assessments. of How fre^" 

, quently tliey communica ted , with national researches ' (Iv^.V tlwse In other - • 
parts of the United. States) duriiig three questionnaire intervals during this^ 
^udyr For th# ERDA'g^ups, it is,clear that„9tetisticall}a^nifican^in-. ', 
.•peases in communication with national researchers pccuri|a^^een. each * 
\ questionnaire.** ' (From less th|an twice a month;.tj)' mice 'than dpce a week,) 
... This is an important finding,;iSincQr the* ^Lrst sainple for these groups came ' 
before -they began using PLANET. > ' ' .. , . 

* V. • ■ ^ ^ ' ' ' ■ ' ■ " * ■ ' ■ ' ■ ■ 

Tlte-3ame increase in ,coi\tacts did riot occur -for all the test groups.- 
. The^^SA^groi^), vrtiile' beginning ^at a^mean frequency of more than' several. ' 
. • times a. week, dl:opped^'to,slight4y more than once a weeH, While; this drop is 
/ ; st|tistically significant (lee 'Appendix G, pa^ge 169) , the -NASA -g^jup was high 

on. the freqoencit -scale to Startl - Also» no pretest' was possibleL-vith this 
. group, ^s tliej^had already been using pomputer conferencing at the time 6f 
^ the first sample, ifito,' eveji with a c^rop in .frequenci^, their contact with 
national, researchers, is still ati a -i^latively high tajbe" ' 1 * - 

groups (see Appendix G)' was 
•the same as that for. the NASA -group. No pretext, j^as . possible ,' and they had 

\ , *Trtb lines connecting the three samples sh^ow tiie general movemerit of 

respbnses betweA questionnaires. their than showing group means fbr each 
..questionnaire sample, we judged it more valid to exaiiine changes in individ- 
^ ual resporfees.j Jhus, we haw calitaated two. separate means for each sample,. 

as represented t)y tlTe points at each. end of ' thd .-veVUpal .lines. These xSko- . 
^ .means are calculated bHconsidbring ^nl^ the participants comiton to the base 
- sample and either . of th^^er. two sangiles. ^ For example, the ends of the 
.. vertical lines in the fir^t^ample column of .the figure represent (1) the 
. imean response for those participants wt*^ an'^wered both the firkt and second ' 

_^^.!^?^^A^«A.l!l^_l2J 

third questionnaires. ^ • • - . . ■ 

• ■ * » ■ ' . ■■ 

**AppendixjfG contf ins- the 'basi?' information about changes for each grbup, • 
^^^stiohndire periods, as well as significance te"bts. One of' 
IJie limitdt-lons of questioftnajre tised- in this, research design is" that changes 
in _frqqvlbnfcy can occur which, may n(5t be direcUy related to media usage. % 
. • The deiagn assumes tWat such. outside factors will be detected by open-ende&' , 
r^.sponses, interviews, or observatioBf but this Vill not- always be the case ' 
^ These test groups operate in a distimctiy "noisy" environnent for identify- . 
mg measurable effects. 'J »- . • " i 
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W. using :'cpmpiifcer conf§renci for some. time when they received ^^e ques- 
.9;nnaire. ^'..T^ iit|-tial frequency of commupnication with naitional; research- 



ericas consider^ly lower than the, NASA group' s. . It remained relatively 
. steady. ^^"^Jihe second questionnaire* A noticeable^ increase is showij between . 

the secbi^ and third questionnaires, thougli' the increase is not statisticfeliy 
• significaift. ' ■ • ^: 

■ • One USGS group, GRASP showed, a significant irterease in communication 

with international researchers. Since, pretest data is not available for; thig. 

gi^up, tlje .-questionnaire results do not show an,: increase diregtly linked . to 
V computer co nfe re hcirig usage. However, the^re appears tq be inctease m 

interna.^onal coritacts for *^the group when they ' began Vihile the 

.:..<^^SP group is small in number arid the only internqitic^^L group in the study,: 

the ixjjlpntial of computer 'icbriferencing ta> furthear iriternationai. contact is 
' worthy. iSfefurther explo .* ; . ^ 

■■-■-'-^^^^^^ ■■■■ ' vV-.,.«^ • ■• ■ ' 

■ /The low^sage grdup^ shqWed an apparent, ..though ^ynot statistically ,.. • " ' 



*^ s^Lgnific4nt^^ in ,th# frequency of* their communication -^th national re- 

' ^i"-- ^'^^ ■ "■ ' ' ■■ ■ ■ ■■' ' '■ 

V searchers (see-^^p^dLx G, , pa^e^'^1^^^ For ro^st of OTfese .per^ns, the first 
■^feiktioi^iairJ^^^^^ . 'Tfe^e apparent "drop" could be related 4:0 factors" 

v^other^an commtet group dynamic^-^fir ^utsMe everfts.; .^• 

oppoa^unit^f or communication was technically present . for. toese gro^s, \ 

."Viiut no me^suirl^b ' * 



.Researcpers in Ol^errp'isciplihes ' \ , . . ; i • ■ , . 

with ireslfercher's in d6ier^disciElines is .. 



■ anjiiher. iitit)or which, vas^ tajjjjjj^ed by the ^quest.i^nEnai; 

. ~ ' ■ ^. " . ■■ ' ' - ■ ' '." ^ ■ ' ■ '3 * "■ ' :-'"^fi ' . " •■ ■. ■ 

• ih -tie case of .the .E.RDA: groups, a cl^r. incres^Se .dfen be .shpiRilover^ the field 

' test period. v/( See. Appendix G pa^e -17.1.)^^^^^^^^^^ 

• one .questionnaire :^te.2rval for the llASA" gipup at l^a^t^inted^^^ — thqiagh 
.pbssiibly due to- other factoW--^'f6r^t±ie 3 suinfharizes , 

the diff.erenceife .in^ mean .responses, on tfeis ..qu^tion for t|^*e four major cate- ^' 

#goriesi§^f groups. Failyre to sliow an increase ih^ f^eqijency could *e due • . ^: 
simply trf the *fact that no researchers » f rggtvotlyr, disc^lines happened» to be 
present during the test period. . 'I^e. ER3DA grbups ' ' ri^orted incrjease^.^ 
contact with researchers- in Ct±ier disciplines may have dyp— -ati'least in 



FIGURE 3. REPORTED FREQUENCY OR COMMUNICATION WITH 
RESEARCHERS IN OTHER DISCIPLINES 
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part—to the addition of USGS reseachers to their computer conferencing' . 
experience. ^^This effect, occurred without preplanning as the various groups 
.discovered they were all using- PLANET and had research interests in common. • 

.• One imagines that such unplanned contact might -occyar more frequently' * 
:;amohg researchers in different disciplines if computer conferencing were more 
generally available. However, it should be, noted that comptiter conferencing 
.^does.not always facilitate new contacts.. One respondent phrased it nicely . 
on a questionnaire when he said^ "[PLANET] has expedited communication b^ 
tween. those interested ip communicating." If participants/ do not begin with- 
an active desire to coirenunicate with other j^articipantsr this medium does ' • " 
little tq encourage it. Ill- fact, it may even encourage more closed commu- ' 
nication among a select group of people who form an electronic barrier 
between thenselves and other potential palticipants— i.e. , they could ex^ 
elude others from joining. 

/ Overall, the questionnaire data about frequency ^of contact with local 
researchers and others in. one's ovm orgahi^sation is mixed and. not particu- V 
larly lvivid. (See Appendix G.) The ERDA. groups increased contacts with 
;,local researchers, but this . seems largely due to the . close proximity . of at 
lea-st two of the^aboratories involved in the conferences. (Liveribre and. 
Lawrei&e-Berkeley are both in the eastern San Francisco Bay Area.) There is 
some suggestion, though it is -not statistically significant, that. communica- 
tion .with researchers in one's ovm organization could, e go down during 
periods of computer conffrencing usage. (See .appendix G.) However, .this 
evidence is not convincing in the data presented, here and remains, largely 
speculative.' 

^.Fi^equency of contact is, of course, only one^aspect of "''the relationship 
betweeh^^cdXleagues. . One miis.t klso(gcamine the. n of contact 

which . occurs, as -well as -the ^p^ for /nore contact that could contribute., 

to increased p2;oductivi^ that, for some of . the groups^ invoived 

in this study, a com^iunity oP contact ^ ^^^^^^ emerge and was d^cilitated by 
access to. cpmputer -cpnferericing./ not alwa/s the case ^ and 
the ef fects of access to, con^^ working relationships 

icannp-tbe predicted simply. . . The; n^^^^ af fect contact among researcher^: 



and did so in measurable^ ways during this study. But the effect is not 
automatic or consistent across varied groups of researchers. 



WHEN PEOPLE WORK 



Researchers such as these are typically not confined to specific "of- 
fice hours," Stiir^. there are ^leveral Jcey issues regarding when people work 
that could be affected by computer conferencing. These include flexibility 
in, working, hours, whether or not one must work simultaneously with others, 
and new ways to accommodate? a he^vy. workioad outside normal working hours. ^ 

In this project, we had two^ sources, of information about when people 
^worked: questionnaire responses and usage stati^^tics. Evidence from both 
'sources suggests that ail the test groups worked' outside of office hours for 
sizable amounts of time, but this is not necessarily attributable to com- : 
puter conferencing. Only a few participants shifted a majority of tjieir 
work-related communications to the niw medium. Instead, their computer • 
conferencing usag^ was typically added to their .normal working time. Ttms, 
these field tests provide only liiaited information about the potential of 
computer conferefticing to affect when people work. : 

.. " ^e.questio^nnaire data axfe confusing and help little. Most particif^nts 
were initially high on the scale, for frequency of work outside normal office 
hours. (se^ Figure 4). From *his poiht on, the data becomes perplexing. Only 
the low-usage groups ifife^^agfed^^^^^ office hours (see' 

Appendix G, page. 175) , and this .during a period when their PLANET usage, would 

::hav^ befen very low. V This increase^ seei^s ^clearly related to factors Outside 
the realm of^ this study. , . . , 



: . Another ,-confusihg- finding is. that the... NASA, gtoup ■ and the' USGS . groups. .. ; 
both had . evidence (ir, the^atter icase, strong 'Wdehce)^ that decreases i 
wo^A outside normal;: of fici hours actu^lly-feccurred. : Hiis -could have been ' , 

■>i:Mated to poor acceSs to computer ^Irmiii^ls (often available only ^ at o€- ■ 
fices). ■ .This change, againj. seems more iiRely to be related tb \;factors . 

. outride of the scope, of this study,; such as outside, work presSuriL ., .■ , 
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FTiSURE k: • REPORTED FREQUENCY- OF WOR^ OUTSIDE 
* . . ' jORMAU;OFFJCEi.HQURS,:' •• • 
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The ui^^ige' st^ti'Sti substantially 
outsideVoffice ■^u:^s*>y,all grdlfes, but tiie :M^x&.6k^pf:time''^^ from 
group to grpup*., Figiare 5 displays the ^>erceh'^«!p^^^^^ usage vhioh .^bccurred^ 



-during each month fdir the thtee groups^ In tisp. -figure, "office* hours" are 
.'J^defined as 8:pQ to 12:00 and 1:00 to. 5;G)0^ 'jtijge; ; Of ten, |^ 

iiicjividuals define their own'off ice hours 
- fi^om the norm. Sfcill> the fi^uifes give 
' -typUcal office ho'urs* . - , , \ . ■ ' 



'.•reg^ular.r '.'may vary 
relation to 

skgeVfot the same 
shovs; the jna jor-. 
fihg, traditional 
of usaige outside 
major factor here, 
to hOftie';Computer ter- 



' *-.*iv- '' -. r figure .6 ptt>vides im6re"<Jeti^ 

■.- ' 9^^^s ;. no ted ciboye dur i rig the it/ to tai 
: . * .it^ oi^ (i6x]tthunication fp'r.- irya|fc^-^'^^^^ grou' 
* V .;\of f id^- :hourg::-:; Howjever., n^r-tipulai? ^ gtfbups 
of theseHfj^ Jvcpes 




■ <:>^.: -9^ ftdu3P.a4>:% arid these "^participants rarely tfia^ 
- vj^,'^ ■ ^j^.these. ^tatisti^c ^Iso %gfg^^ to' cptftputer confer- 

not sufficient;.:to change' *he^^^S^at which peopj^^ viprkw Explicit 

jj*'*.^ ^^'; * •■ " , ■ : 'Tr'^^^^^^^'-^ ■ ' ' ' » 

W . ■ -weans £or [Organizing, such a chang^ ijjj^^pglj^viji^^ tech- 

' /R^oW., itself \ ; = * 

^i--" ■ . ^:,i^ :i!\TLQre^^s evidence in 'the*dpett--eTia6d c^Uefstionnaire"" jheSponSes that some 
.i l^art^^ dic^rrang^ ^fec-jL^f it .times (for their computer, ^conferencing 

• . ' fr^;. ■■tusageV.-^ that tiJ^^:b'ec 



(i.e.,' at ^^^^^fi^ others 3aid 'they simply used \ 

'■■ th^ey were performing rduci^^ day. In some- . 



^becked in earl!y /in' the ;9K3rning and 



times were ^^elated to 



33 of load oti th'e. computer being 



■^^VV^^-f^^^^^ wer^ used^a order^po achie^Je^ ^etteit. ^response times from 



>v -Ov^^/i. ^ . . _ _ .... ..... . 

. \ /i^|**§l?P3^tr this stpdy Revealed thefe We^"e of com- 

When ppople wotJi.ed.^:-Many-pc^^ tended to wotk 



■iv'^^'v^^^^ on wh 

'^^^ ^ **l^s factor will be .dis^tissed -ija^^^^^^i^ 
.^•:V-^ v^ ^Pri^i^ting "^o vijera people work. . ■ ■ ; ' : - 

^- ;.v**Sbnq delays can. be frustrating to cbieputot' -QQnfe: 



er working patterns 



^ik)ng delays can be fpistratlng to , . 

;^ud^ pi^bblems occurred^--p^ serious. • One 

t' :;.q^up actually- changed ■Gon^>uters;; butr;thi^^ the confusion. - 

•. - ''^ A dependable computer is^a requijreiaehfe -for ^sucC^ computer conferencing. 
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FIGURE 5. PERCENTAGE OF TVmE USING ^CMET Oy,TSIDE OF 
OFFICE HOURS OVER THE PROJECT PERIOD 




erJc 



' These '\is4ge statistics axe not grbt^d by organization, as are the * 

/ •questionnaire responses. This «was possible because detailed usage data is 
available on all gr6i?)s—,ev|h those with low questionnaire response rates. 
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FIGURE 6. PUNET- USAGE BY TIME OF DAY 
(IN LOCAL TIMES)* 




*The percentage of total sessions on wee*in(^s was as follows 
CTS = T. 05^: GRASR = 1.60?; NETWORK INVESTIGATORS -.B. 3% : - 

..- •> ; -ir- ■, if ■■■■■ . . 
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outside of office hours befordl the project, and th^'' continued to do so while 
using PLANET. , While ope can still af'rgue that cOi^pu tar ^TOn^^ could 
provide 'more flexibility in working hours/ there is ifto^q^ data from 

this study to supp6rt such an argument. ~^ • * . 



WHEKE PEOPLE WORK - ^ 

^ ^ . ., ^ V . 

sTVn energy researcher "might work in >fi variety of places. TJie*?most conven- 

tional is a regional : laboratory or university. However, seyeraj^ researchers 
^ • . % ^ 

in ti>is stuc^ lived ^ to 50 miles from the laboratory to which they were 
assigned, aod they ^It more productive ^when they could do at least part of 
their worK at home. (Especially given time and fuel costs of coiamuting^) 
Researchers might also want to go to another research ^acoup for a year or 
more/ or even into a field setting. Neighborhood office centers, while *: 
an optioh for.many organizations, are probably not very practical for energ^ 

researchers. 

.... . ^ . > , » 

j^^is project provides very little information about the ways in which* 
cont^iitej: conferencing migh't affect where people work. Apart from personal 
anecdotes from interviews, transcripts, or open-ended questionnaire responses, 
there'is little data on this topiA. Terminal location is perhaps the major 
deteraiinant in where a person uses coirputer conferencing, Only^a small 
jpxmber of par tic i pan t^ had home terminals, and most lacked portable termi- 
nals \4^ich they could take from the ©ffice as needed. In fact, home ter^ 
minals aire sometimes seen as an unnecessary luxury. The preferred Ibca- 
tion is Often terminal room us^-^y, a group of people Fox varied tasks. We; 
suspect that %ase of access to ^coitjputer terminals is a major factor in 

regular use of the medium. Ihus,; the lack of access to home or portable 

' >■ . ■ • ' • ' 
teftTninals in this study means that the quest icm of whether computer confer- 
encing could af f^t vhere people work was simply hot examined, except' by * ^ 
speculation or anecdoteiS from a few usfers, - 

The questionnaire did inquire iboxxt the frequency of workiiig at bome. 
Unfortunately, the question <iid not distinguish between vrorking at home 
instep of .:^he office And working at hbme in addition to a full office 
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schedule. Fitrure 7 illustrates the changes revealed by 'this question; and 
si^gnificant shifts did occur for the ^^BRIiA and low-^usage group*. However, 
information froa observations arid interviews suggests that these changes were 
^e to variations . in the vork loa^ of the group-- not to a simple effect 
of cjomputer conferencing usage. • ' 

Intervievjs, questionnaires, and t/anscripts did offer some interesting 

insights about the applicability bf computer conf ereiKring to unusual work 

situations. For instance, a water .crisis in the Washington, DC, suburbs 

caused the closing of two teey installations at a critical point in one of the 

computer conferences. The major participant from this area^implyjlpoved his 

base of operations to his home (with a portable terminal), and the conference 

;tontinued unimpeded. Anofch^ participant was hospitalized for period 

time; she was back in the con^uter conf^ence before she could return to her 

office. Cleanly, computer ttjnferencing could add soirve flexibility to where 

/• ■'■ 4. 
people work and. perhaps make them ^Less depetident on a centrafl^ office. 

However, the real potential for these effects remains largely unexp lored, 

The ERDA groups, for example, had established working pat^rns whi<^ 
involved working outside of normal office hours and workingf at-home. ^Com- 
puter conferertcing seemed to merely fit into this patfern and perhaps s 
courai^e its developmeht to a small extent.' The only real alteration in where 
people worked was with' the Remote Office Group of OSGS. In this case, ^s- 
cussed in fehaptfir II/ a geologist moving to*a rural area used PLAN^ as a * 
major oommunications channel for continuing his work. / However, ^^ese geolo- 



gist® used PIANEl^alr^y; its availability was only, one factor in the deci- 
sion. Neverthe^B^, such a case j^oes provide soifte guidance for further 
explorations in^^^ring places where people work. ^' 

HCW PEO PLE WORK Sj: 

~ ~ . ^ % . 

In delineating this category of working patterns, we were interested 
in how energy 'researchers accomplish their, daily activities ^ , In'*'jp€u:ticular , 
we are interestejd in their /communication habits — how they tend .to vise, \ind 
mix, specific media. In reference to computer conf erencipg, we were / * 




FIGURE 7. REPeRTED FREQUENCY OF 
> ^ WIDRKIMG AT HOME 



ONQE A 
DAY 



SEVERAL 
TIMES A 
WEEK 



ONCE A 
W£EK 



TWICE A 
MONTH 



ONCE A 
MONTH 



^ ONCE eVERY 
^ THREE 

MONTHS^ ^ 




ALt10S.T 
NEVER 



it . 



1st SAMPLE 



2ild|S AMPLE 



It 



• NASA ^-lUSGS 

.ERDA LOW -USAGE GROUPS 



interested in whether the medium had (or might have) any measurable #ffects 

f 

on current vrork procedures. ' • . 

Our major sources Of information aJbcut how study participant©- worked 
were th6 questionnaires and interviews^ supplemented by the computer cOn- 
^erenpe transcripts. These sources make clear ^a'f there ilB no siihple rela- ^ 
tionship between computer conferencing and use of conventiomal communica- 
tions media.* In some instances /however, par£ici^nts felt.^at ifcomputer 
conferencing facilitated more productidn than would .have been possible using 
conventional media (see' Figure 8). , 

Use of the Mails. ' 

■ ■•^^ , ^ ■ ' "' ' ' ^ 

Regarding mail/ the ass^sment was nearly unanimous, and f^l:tther da9^ 

cussion focused pri^meoriLy on slowness. $nd freq\iQnt unreliability of service. 
While ttm Postal Service is partly to blame^ there was -also mention of 

the'^ sluggish internal paper handling w3iich can plague large Organizations 
such is ERDA.^ Letters can take several weeks to be typed, for example,, and 
delivery within the^^^^^fc^tibn is sonjetimes slow. For at le^^t on^ of 
the €RDA groups, E:tt^ (guaranteed ehrernight delivery) was used to 

exchange draft repOttflJ^^M^ discussed in the computer conferences Compu- 
ter files wet^e also used for eptchanging these, drafts , but fijcpress iiiail sttp-. 
J>lemented these exchanges when they w^e technically difficult. In spe- \ 
cific instances where^ a quick written message was needed^ computer confer- 
encing was an advantage. It shbuld be noted, howler, that, a fcomputer mail 
system would often suffice, if group comtmii^catiorx -tfeis not necessary. 

Figure 9 displays the cjhanges participants reported in frequency of 
exchanging letters with other researchers during the" project. In-^most 'cases, 
the frequency exfchamge Went down during the^^ period of computer confer- 
encing usage. One Bftight thus speculate^that 'computer conferencing (or com-' 
puter mail) could replace regiilar mail for research communication^ Special^ 



♦Computer conferencing was only a small part of the work activities of 
most of the$« researchers. Thus, this study does hot constiitute a test of 
whether or not computer conf5brencing could replace many func^ons currently 
perfojarmed by other communications media. ' 0 
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fIGURE .8. RtSPONSES TO'a PaST-USA||E OF PLAMET (QUESTION ABOUT 
^' .-^RELATIONSHIPS Tp MAIL, TELEPHONE, AND TRAVEL / • 

— ^ . . J- ' ^ -r- 



-QUESTION:" ' . ■ ' ^ 

'JAre there Instances in which" PLANET provided more 
prodlictive cdtimunication thdo, would have possible 
using: . . . ?"• . , ▼ 



MAIL 

TELPRHONE 
TR 



' . YE£ 

78* (i»3) ' . • 
■ Sk.S.t (30)' , 



13*^ (7) 

m (I?) 



• *Asked Oh final questionhaire only. 
♦*Nua4>er of respon dents. 
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FIGURE 9. REP(iRTL0^FftEaUENm-OF LEm 

EXCHANGES||WltH.^OWR RESE^fRCHE 




f- 



,iNASA--f-^USGS. . 
.'^RD^ \ LOW-USAGE GRaUPS 



ERIC 



83 



servic|s such as Express M^il might still have useful functions/ however • 

Thesfle questions w|ll be explored in more detail in Chapter-V on policy " 

. ' . -1: .■■ ■ . ■ . .• • •. ■ ■■' 

issues. • • ■ 

' ' • ■ >i • ■ ; ■ ■ ■■ ' • . ■ 

Use of the Telephone > • ; . 

.A.Regarding telepiTrone contact, the most frequently mentioned problem was 
•finding other people in — especially with time zone differences and if groups 
of people were involved. Some respondents, told of attempting to reach each 
Qther by phone for days without success, emphasizing that ^ computer' confer- 
'|Bnce message Vould probably bi 'seen within a/period. of hours {if others were 
regular, in ..their parti'cijpatibn) • The. telephoifie is . an interrupting medium 
with np: sympa;thy for a jre searcher who dbesn* t want to be.. disturbed. Compu- 
■ tier conferencing provides an opportunity- for "researchers to schedule unin- 
^ ■■ te.rrup ted Work, times' while, still •being/'erigag^^ in intense group communica- * 
tion w.ith distahtly-ipc computer con- 

ferencing transcript provides distin advantages (as well as pcftential 
disadvantages) in* documenting exchanges, between re^ 



The immediacy of . the telephone does have rekj.^ advantages and was usedo 
on some occasions to alleviate stress in computer conferences. One par- 
tLcipaht, told us he frequently used the telephone to clarify important points 
: or relive, tensibns before they, became harmful to the group. Private 

messages are sometimes .adequate* for this function, but t]l^^^ 
.. often more appropri^ate. Figure 10 shdws the questionnaire resfonses on' the . 
i*"- frequency of telephone ' usage for communication with other researchers during 
the course of the project. ■ No simple relationship is shown; telephone usage 
can either decrease or increasie during/periods of cojnputer conference usage.- 
--^^It-^s-intei-esti^g td-note-,-tho 

low-usage groups, suggesting that the telephone may have substituted foi; - 
:*^at least: some of the computer conferencing. ' It may also be, .Mowever,. that a 
synergistic -relationship can develop between computer conferencing and 
"^trSlephoRa- usagQ— ^with increased telephone usage growing out of. the adoption 
, "of. computer conferencing. . ' . . ■ ' 



-73- 



FIGURE 10. REPORTED -FREQUENCY OF TELEPHONE 
, U^AGE. FOR COMMUN I CATI ON WITH 
. . • OTHER RESEARCHERS 
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Frequency of Travel • ^ 



• . AS Figure 8 shows,, 'far fewer project pa^^^ipaiits. felt that ^!lanet 
c<5uld provide them vith more productive communication than a face-*td-face 
meeting. /Those that did see the potential mphasized th^|^manye face-to- 
face meetings probably need not take place — or a* least not as fcequently^ . 
Many researchers in this study already travel, more than they would like. 
For those who afei beyond this threshold, a med^lJilh such as gompiiter confer- 
encing could provide a more continuous link than face-to-face, without the 
complications of trave?^. Hpweveri^ for thpse^who are not overbur^ned by 
travel and, in fact, enjoy 4t, there will notJse much incentive for change, 

^ : #^ • •• , 

of cours^, travel re3tr:^tioris have already had some etfect on these atti- 
tudes 'and are likel;^ to be more im|)ortant- iA the futuref.' . 

, Figure if summarizes* the ^uestipnriair^ responses about frequency 
travel ^r discussions with other researcher;^. cThe NASA and USGS groups > 
both show^ j5omfe||decr€tase iS travel during the usage period. In the case of 
thd* NASA®grotj||>, face-jto-face meeting were scheduled before PLANET usage 
beg^n, and thi^ reduction^'is probably nost related, to the completion of the. 
f CTS .prefects. . Regarding "^le USGS groups, the reduction in travel maty have 
mo^e to do w^iuth pibblems ^f .international travel for the GRASP .group -and . 
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the commitm^t of the Reipbte Office Grotp to experiment with hot traveling. 

^ *' * J • . . *. \ : ■ ■. 

• *uust ^ detrreases in trsLvel may be due to several factors, reasons 

behind sm^lncrease in 'trips are not always clear from the interviews or 

transcril^ts . ; It is possible that computer qpnferencing actually encourages 

an increase in travej^; as^jiew contacts are deyeXoped^d working xelati^r 

ships evolve. :0i^ might . iSpe qui ate that researchers such '^s these have a 

rather constant ratio of communicaPtions to travel: .' as their .communication 

Itncreases t^^ 



may increase. ^ " ^ 



During this project,' computer conferencing v^as use"ii9l«;mfectiVely* as a 

medim for planning- and following up on face-to-face meetings.'- i^ji'ete .is, 

' . ^ ' . . 

however, evidence that simplfe' suJbsti tution of cpimiunication for traVe^l ■ ocours 

and some evidencei^ that travel may actua^lly increase with the intJ|d<a^^ion of 

computer CO nferifenciritf. • ' 
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FIGURE 1 1. /REPORTED fREaVENCy OF TRAVeL 
i FAtE-tO- FACE MEEPtiGS^' FofecOH 

WITH OT^ER; RESEARCHERS^^^:^e^ 
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Time Devoted fo R^adiiig^ ; - , • 



. The, questionnaire's' flsb ■ in^ui^sa ati^tit fteiroepcy'-of-'readi^ 

/'relsE'ted literature . Figure IZiteugiinariz^ i'^^spbnses ;»'dii;riiig-'^t^^ .■: . 

'.and they are provpcative. ''Ihe" indicsLtion^ i»- tiiat V ■ 

.occurs, it/ds/a/'r^ducftion in re^dinct. J^hips • the • trn^ /.-X-; •V-'. 



spent- usiiiig -PLANET Was /time they * m^gh^^ typicaj^iy }iav^;V4Sf>ent ireadingf-;. Oir^^ 
. phuraseij j^^^ ^anscrlpts ^th#i6lslve^ may/haif^.tci^^ m\ic^i\ytsii 

li:tt;ijB';dpportuniA;jft);f(py* '<i7*ift-i!tfe;4^^ v^ky have% ''"^^^ 

be^n ir^^ to ■ outside, factors; siach e^e v^pusuaT] tJ.me pref^ur^s, did'vnot. 

^ ^ina ^^<ridence of/' th^isV . ; • « ' ^ ' ' ^* \- / . r\ ' '"^-J 

,v^PW:,peojple..vprk/ will/ cqtirse/ be 'relatiBd .tjg J|fyle5 o£ J%5pinpute 
"i^^^tG^ :c:hp^n;. v\Eaciw?flby^ f^e^ dif fi^^^ 

. :rpe6{)ii^^wdr^^^^ xiltiniately> what-'tJfey .work oi^m- TOe .ejiergy Tesear6j^\gt9^s'-r- '^ 

•(■■•.^ ;i;hf^rpiaticjn .. Exchange ^. w^i^'H W-Wi 

V.v " ''•^ and foll0Wrups fpi? ^^e-tQ-face me'etM^^s v ^ 4 .%i 

As a A'br.idge" jtb other computed -^re^g^rces^ (^.gf tejffe';-i^ datiS.; *^ • 

v■;v■'^ bases) » i^i / . --^ •^>^^:-;-v'^>V'^ ^ 

/ . A fitnal questionn|iire .after . the lisagf^i^iJSrioa prpvides morj^ ihfcJli^iia ek 
pn how the work of researchers; such ^as naght be ^af fect;ed. The ^esr / i . 

tibns utilized 'standard Set of saalds: de^s^ Gris^^^rita;}.!!., cail ^| ^g . J 

.. Description and "Classification of Heeti^^ .^.They ask^ed^m^PO^ftefl^ 

how satisfactory PLANET would be for ,a. r^jhige o^^^staya^^d. ta^s , Tigure ip •\^.^^.•• 
di3p],ays the overall results of the re spphsifes-. that* ■* 
PLANET is perc^iyed as very satiefactpry^fbr tasks^,.^ Ii;^^|l?k;ing ^uesti6n$/ 
giving or receiving information, giving pi: receiving orders/ stay^g"** tn.'^ * 
touch,- and . exchanging .opinions. However^ it is. not evaltated Aai^hly, 'fbr^ 



*Roger Pye, Brian ChanpneSS, Hugh CoUinsT and Stephen Co nnell, The 
Djs( script ion and CXassification pi^eetings, Communications Studies Groi^J, 
London, England, Paper P/73160/py, 1973. / 
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f='1 GURE .12: .'R£PQRTE.T> FREQUENCY 0.F READING 
:;, . W0RK-RELAT£D. ARTfCLES AND BOOKS 




1st SAMPLE 



^ 2nd SAMPLE 

.NASA — ^USGS" § 

.ERDA LOW USAGE GROUPS rf^ 



3rd SAMPLE 



■4k 



\ 



5.9 



4. ' 



FIGURE 13. MEAN RESPONSES (AND STANDARD DEVIATIONS) t6 

THE DESCRIPTION AND CLASSIFICATION OF MEETING 
(DACOM) SCALES, ADMINISTERED AFTER USAGE OF'PLANET 




ASK-IHG QUESTIONS 



U- 5.93 a- 1.12 



EXCHANGmS INFORMATION u= 5.7^ a- 1..21 



EXCHANGING OP'INIONS 



u- 5.50 a« 1 .23 



GENERAL IDEAS 



u- 5.20 a- 1.39 



GIVING ORDERS 



W 5.19 a- 1.52 
t 



SWING IN TOUCH 



5.1^ 



1.62 



DECISION MAKING u=» A.33 a- l.^^S 



PROBLEM SOLVING u» A.08 a- 1 .25 



RESOLVIING , fl^ 

DISAGREEMENTS ^'^^ °' ''^^ 



BARGAINING u- 3.69 1.51 



PERSUASION u« .3.56 a= 1 .57 



■"GETTING TO u- 3. 19) • 
KNOW SOMEON'^^;' as- 1.511 



1 



I 

COMPLETELY 
UNSATISFACTORY 



0 



COMPLETELY 
SATISFACTORY 



Number of Respondejits = 57 V 
I . 



p« Mean ^ 
0" Standard Deviation 



getting to know som^one^ %esolving disagreei»ents^^«^^s\lasi^ bargaii|ing.^ 

Of course, participants might bpcome comfor table -yit^^^^^^ f or .task3 
requiting more subtlety atnd ^^sensitivity, but it :'^|^si&^ 

cate<^ aspects of their work are likely to be perceived a^'nbst appropriate 
for computer conferencing* '.'^^ 

: . '^ile participants apparently preferred computer confetejjcing for 
straightforward tasks, the transcriptp inftica:^ some intangible ef fee ^|PR 
their interaction which could be attributable'^o. the medium. For instance, a 
key participain't in one of the conferences entered a draft document far villich 
he wanfed reactions — but only certain type3 of\eactions. He made the 
following entry in the conference: ^ 

\ suggest you not call me; however^ J wi U periodical ly log into PLAf^ET 
through the weekend until the afternoon of April 13. • 

k^^l is clear that he wanted to respond to all interpretations Of the 

..dbE7%ft report via a group medira. Rather /than recei^^ing a series of separate, 
phope calls, he wanted to centralize this ^ocess and open discussion within 
the: whole ^roup. (Of course, private messages could also have been used for 
reactions 4) ' ' 

Extrapolating from the above example, we see that con?)uter conferencing 
couid affect how k researcher w6rks. A significant , portion of effort could 
be -shifted to this^m<jdium, encouraging greater cooperation between research- 
ers. But such- an alteration womid require a difinite Chaitge in work habits. 
As one researcher put it on a questionnaire ^ **usin^ PLANET more wodld, require 
^^^at. reduction in other activities*" And ^there are costs associated With such a 
change^ not alf of which are easily meaMbr^ble.^ The leader af one of these 
groups made the following cotnnent on one of his questionnaire^? • 



♦These findings are consister^ witll those from other computer confer- 
encing users; see Jacques Vallee et al. , Group Co/7imt||u cation Through Com- 
puters, Volama 4it: . Mso, the findings are remarkably similar to those ob- ^ 
tained for audioV^nd video teleconferencing* See Roger Pye <^ Ederyn 
William3#. "Is Vid^ Vali^able or Is Audio Adequate?,''* Telecommunications 
Policy^ June 1977, A dfiscussion 05^ tj^his similarity an,d*its iiifljplicatiociij 
is contained in Jacq%^: Vallee et al., Group Communication 'Through tS^mputers, 
\rolume 4: Social, MaTi^geriajL, and Economic Issues, Institute Ifer the Future, 
1977. .V' / . 
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Ihere are significant psychological (Jravfeacks whicft must be idapted 
to* One is driven by active telecotiferencing; It can beftery dis- 
tracting because ^ne is^«ontinucaiy feeling a need to res^nd toi 
questions' by otters. Ihere is no such thing as "out of sight r out 
of -mindv" , . ^ 

• - . • ■ '* ^ 

Computer conferencing does allow* people to schej^ule their own participation' 

; • times, but often there are overt a^d subtle costs. One misght enter after 

several days' edjsence to find a hunkred new entries sp^^wing foi;,th. Or the . 
more subtle pressures noted abole could prove very taxing to certain indi- 
viduals. ChaJjges in the way people, work which *a re attributable t^p^omputer 
conferencing are likely to come slowly — perhaps^ justifiably so. 

• • • ' 

OUTCQME MEASUR ES ♦ . , 

Each questionnaire asked respondents to ratK tSfeir overall satisfac- 
tion with group Qornnunicat|on within their own groups as they used PLANET, 
Figure 14 summarizes those responses and Appendix G gives tlie data on 
statistical significance of the changes, ^e ERDA, groups provide the most 
^ dramatic increase in satisfaction, thougfo it seems to jfreach a plateau after 
the second t^uestionna ire . Hiis questionnaire constitutes a summary judgment. 
aJbout the overall outcome .Qf the group communication during ^c?h period and, 
thus, should be taken as strong evidence that increases can occur. Assuming 
that the researchers were in the best position^io assess group performartce, 
this change is one of the most significant findings in the study. 

t ii*^® USGS gro6]fl^^o not show a signi^cant increase in satis- 

* faction but B|pth start higher on the scale. (It should be remexnbered that 
bothr. of these group*! ha(3 been using PLANET for some time .when thelpfiAecl out 



their- first^questionnai-re; > — '^'he^sitgmficant^decreas^ shown by^he ^CTSGS 
groups during the first interval still ie/^ves them strongly toward the ^* 
* ^satisfied end of the scale. The low-us^ge groups, however, ^how measurable ^ 

decreases ^n satisfaction as th'eir experience with PLANET continues. Some of 
the masons for this reduction have already been discussed in Chapter II; ^ 
*^ this 'finding merely documents %he problems noted earlier. ^ :t 



V 

Jt ^ ft 

■ * 
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FIGURE)^. REPORTED SATISFACTION WITH, COMMUNICATION 

AMONG GROUP MEMBERS WHO ARE DISTANTLY LOCATED 
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Uie kin^ of end" products which emerged frci«r.^ese compute obnferences 
vary, from l^ie concrete to the abstract. A- number of actual products emerged 
%%rom the various groups: ' ^ 

• . A catalog of new resources available at ERDA laboratoafies; ' ' 

# • A fc^r-volume, jointly- authored report; 

• An i^-to-<Jafe mailing list; 

s y • It * 

• Numerous exchanges of materials (e.g., enercg'-related data bases) 
beto/een labo2^atories; ^ 

• A published transcri|^ of a i three-week computer confereoce; 

• Schedules for ^icperiments on the^onmuniGations Tfechnology Satellite 

• • Complete plans foX several'^ face-to-face "meetings . 

Prociucts such d9 these are "difficult to associate only with the nose' of com- 
puter conf^-^ncing; there were always other fau:tors Involved^ But it is . / 
clear that^ the^e end pjEoducts* Resulted from the efforts of these group^^^ , 
providing some insight in to, the u^Jity of. the c6mmunic«tp.on whicn did 
occur.' * ^ ^ • . . k ' Jto 

^ |tti^re wei^e also less ijoncrjte outcomes^ described in. interviews or oin 

^ questionnaires. Thesgiputcome'were: t > * 

■ J • ^ - 

^ m Avoidance of 'duplication of ef/ort/^ thus caving time, ef foCt/ 'and 
money; * ^ ' * » 

• Easing transition periods when reseazqeher's were shifting locationa 

• oi;' traveling; ^ ' ^ . 

^ • IVfoviding'more c^rect ©ontaact between system designers and system 
uiers.UaRftSEtiandi3Ellsa-;^. --Jt J^^^^^J:^^ 1 

• Pwyviding more diverse contact for jun||pi!^» Jesearrhers;. 

• Correttuig mismterpre tatipna which had occurred in ftice-to-^face 

• or telephone conversations. * » . " 

^ , > ^ 

Thesd^ outcomes are very difficult JLo tweasure? or assign directly to computer 
conrerence ,vs^ge; ^ Rather, they aaK testimonials -from participlints in the 
sttldy about the value of computet wHSferencing to them. vTjiey ^re exafl^le's 
of qualitative ^cijaases i|i pro<Su«^{|p|f?^ which were SiSSQjt^^^ij^i^ by some of 
e'^rticipants with th'eir use oi 



Outcome measures— *oth abstract and concrete—were not t^e. focus of 
this study. Rather, we have focused oa the process' aspects of computer 
conferencing and Attempted to place- the' participants' in a good position to 
evaluate the real and poteritial effects of computer conferencing, usSig 
working patterns as a "proxy" for' productivity. Viewed \n the context of ,4! 
the Chapter I literature review, the limited nunfcer of measurable effecti ' 
documented by tijis stu«y suggest interesting productivity impUcations. ■ ' ,^ 
For ii^tance. Pels aiid Andrews (1966);;-fouixi tha± increased cdjleague contlct 
stimulated research performance. As.sumng thA linkage is accurate, in- - 
creased contact with geographically 4tspers^ and interdisciplinary research- 
ers re|)orted by this study indicates compute^ conferencing Any enco'urage . 
greater productivi ty. As- s^^^^search icomtmication. medium,' computer confer- 
encing requires self-act^iirtion on the part of both informtion seekers and . 



givers.. Andrews (19^) suggest^ that pafpoiefully originated con^apts -are 
more likely to be pro<Lctive. Even though. fompufcer conferencing is 4^fi- ' 
nitely a medium wftere participants (SrAgin^te the dbntact, the use- '9 f cojnguter 
conferencing by one person 4oes not guarantee thaf others will also u6e' 1% 
regularly, ^us, some purposefully, initiated u^e of i±is mediuia«night ^ •■' 
actually prove frustrating, - '. 

„ i - • 

Zagona «t al, C1966) found creatix^e problem- solving occurijed most fre- 
quency »hen' a group was nonhomogeneous, cohesive^^ flexible, open, and had 
strong b(|t sensitive leaaershiB.^, the current study indicates computer qon- 
.ferencing supports nonhoi^geneous groups, acro9> 9eogra?>hic and disciplinary 
boundries,. potentially offers flexibility, allows coh#siveness t^ develojf; 



and, perhaps^re than fac^to-face fleetings, cequires stroaig leadership! 
_While. this Wis not a study^f creaUve probl@n- solving, the gimilarit^ of 
findings |uggests o%et productivity- encouraging characteristics of comput^ 
conferencing. " ■ I 

;kllen.'s (1970) work, indicating a direct relationship between perceived . 
accessibility of in ^rmation channels and utili*zation of those channels, - ^ 
bears significant implications for computer e^nferenaing. As is explored' *, 
more thorough!^ in Chapter 4/ researchers must overcome important hurdles 
before computer conferencing; effecti*rely facilitates' infon^tion 'exchange • ' 



' Hurdles incltide the psychological barriers to using keyboard devices, 4s well 
a$ the more real problems of finding a terminal and paying fo^ use, A5S\lm|lng• 
these initial barriers are over;come, computer conferencing cx)xild gr^tly * 
' ■ \^ - % ' ^ ) 

increase accessibility to distamtly located colleagues^ and information. 

, Finally;*' Andrews' and Farris* (1972) findings concerning .the negative . 
' *' • 

, impact: t^f time pressure couid suggest 'problem^ concerning the use of compu- 
ter conferencing. The report<^d decrease^ ij;i reading, wprk-relate^ literature 

? during the field tests indicates th^t new reading and typing * deiiuAs on» ' ' 
researcher? may ^dd . increased pressures* use of^ computer cpnferencin'g 

tV requires, resea:5'c{iers to spend .itib^fe tiflik spading ^confereij^ce' proceed||h^s ar¥i 

^ .typing new entrie^. It is possible' by' carrying' out routine communication^^?Ln» 
' / . . , • " ' *. , - ^ . • _ ■'■ , 

written form, researcher^^j»ai^*fxnii that they are oyerUSing the»ir 'visual 

s^ns^s at thie exp«is© of lessf demanding but still ^jfc^rbd^tive -tc ioteraction 
• • . . . , * * * "t r ... - . . 

./ : : ' v. . : - ^ * ^^'r - - ' • 

While the field tests suffered' from "a lafcJI of control groups, th#y did 

raise a niiriper of issues which -call for further discus^aon\ The' final two 

- . . " . ■ '^^-^'^ . • .. ^ : ■ # " ' 

chapters of ,th js report will pursiie these fii\dings in terms of their impliga- 

tions^fbr tlhe actiial use of computer . cohj^erencihg^i^ similar ' enyirpuxnents- 

(Ghaptef |V) -and their^^'cy, inplicrations (Chapter V).. 



IV. GUIDELINES FOR Tf^E USE OF COMPUTER CONEtPENCING^ 
BY GEOGRAPHICALLY SEPARATED RESEARCH GROUPS y 




"We finally got the mechanics of operating the^systeih 
sorted out; then the need to communicate took prec- , 
. • edence over the mechanics of doing so.Jt 

y ■ : * : • • . ■ — A Planet User 



Chapter III of this report has shown that there are no easily pre- 
\ dictabie effects of computer co^nferencing; rather, there are potential ef- 
fects which may or. may not' bcciir with >a given group, depending on a nimiber 
of factors.. It is' important that coir$)uter conferencing be viewed as. but 
one possible choice among a range of media options (including face- to- face 
communication). For a gi^;te^ environment > one miust then decide (1) whether 
or not computer conferencing is appropriate and (2) if it is chosen, how ' 
it can be tised most effectively. 

The organisation of computer- conferencing implies several critical 
cqmponerits. Some relate to mechanics of the medium; others , to questions 
of motivating people to . adapt to, learn, and participate in computer con- 
ferencing. Relatively little work to date has been devoted to documenting 
these organizational factors and their impact on the success or failvire 
*bf computer conferences. This chapter responds tb the .resiiLtant lack of 
pragma ti'c-g1iiL"de 

sions from the Research presehted earlier ljut synthesizes them in ,a format 
directed toward those' who, may have leadership roles in cDnputer conifer'ences 

Earlier Institute for the Future work has examined the role of a fa- . 
cilitator in introducing people to the -medium, * Also/ Zinn, Pames> and 

' — . . ^ —S •■ . ■ . ' . ■ • 

*See Jacques Vallee et al.. Group Communication Through Computers,/ 
Volume 3: Pragmatics and Dynamics, pp. 68-82. *l • 
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Hen^^h ajb' the Univer'sity of Michigan have developed a general "checklist" 'to 
assist in deciding* whether or not to use CQmputer conf^renbifng.. (See Table 5.)- 
These efforts have done moire to. identify ;rel^yant ar^afs of concern./ however, 
ltha^3|}to develop prescriptions for maJcing effective use of the medium. ! The 
pt>:t^tial. organizer of a computer conference must have, some guidelines'' in 
in^3^g ithe decisions which are obviously critical ^in whether the communica- 
tion" effort will succeed or faili ■ . ^ , 

.'. ■ - •. ■ ■ ■ ' • - ■ •■ "... . 

PREREQUlfelTIES; CHOfttgBg WISN AND . ^ ^ 

WHEN M^r 'TQ.USE C0{4PUTER CONFERENCING. . . ' . \> ' •• ' • 

• V* . ' • ■ ' ■ ' I • \ • ■ . • ' ' - ;. 

• Based on computer conferencing experience to date/ it seems possible to ' 
infer (if tentatively) . some prerequisites /^or successful usage ''of the medium. 
We 'have attempted to limit .this set of reqtlifements to -the Jbasic conditions 
underlying a. successful computer conference. ThuS/ th6 '^list is shorter ^nd/' 
..overall/ more s^cific than th^ chfecklis.t in Table 5; some itemS/ however// / . 

imply a combination or broader ^interpretation of its components. If any of 

. . ^ * ■ • 

the prereqii^-sites described below are>not met, the probability for success-^ 

• ■ ■ ■ ^ - ' ■ . / . ... ' 

ful communication declines dramatically. If all ^ihe conc^itions are fulfilled/ 

a successful. conference 'is more likely — but still not guaranteed. 

Prerequisite 1. A Perceived Need to Communicate " , • 

- .. . . ■ . ■■ ' ■ 

In the field tests we haye observisd/ thi§ seemingly obvious prerequisitie 

has often been ignored. Computer .conferenciiig has two- characteristics which 

intensify the importance of a need to comiAunicate: -(a) It is "sej/f-activated/" ^ 

meaning participants must discipline themsqlvSs to participate. ; /If tVie need 



to communicate is not perceived as in^ortant ^y each participant// computer 
cQnferenca,ng is likely to go unused or/- at least/ be irreguj.arly used. 



(b)"It is a : strange medium to most people.. While novelty e^i^c^ts m^ raise 
initial interests/ the medium musj^ become integrated with paff^Bcipants ' 
workstyles if it is to have an impact. If the p6rce^.ved rieed to' communicate 

•4.S not high/ the medixam is. likely to go.>. Several of the* lowr-usage groups in 
this study realized that their need to. communicate was simply not ai . high 

.as it originally had seemed. ' ' • * 



-87-. 



TABLE'S. CHECKLIST FOR THE USE OF tCOMPUTER] .CONFERENCING* 



J 



Characteristics of Che gToup^: 

S- ' • 
I ze ' , 

Distribution (location) 
Background (points of vievJ) 
r Interest in co|nmunicati ng 

V^lue placed .on a wri ttetrj product , !<:^^ 

. . ' ; \ 
Charac4:eri sties of the topic: 4 

Cornf:|lexity • V 1/ 

Al ternate Approaches • V i 

Adequacy of Wri t ten ebmmuni cation 
fossib.ility of written outcomes v v 
Role of reference informat iofi- - 
. Changing information r-. ^ 

Resource's and scheduling considerations: 

Access t9 conference computer 
Access to user terminals 

Frequency of participation' (replacing meetings) 
Staff for technical assistance 
' Deadline for reports 
Provision^ for '^of f- 1 i ne acti yi ty (listings^ 
indexes , etc\) ' . , • 

Incentives to use -conferencing: 

5a ve travel cost . 
Ijficrease meeting efficiency- 
Record conference progress ^research, .'credi t 

to contri6uters{ etc.) • ^ ' *^ 
OfJen meetings to wider ''audier>ce" * . 
Explore new means for education' 
Develop new skills for interaction wi'th 

CO Meagues - " v ' 

Research new tools of decision-making 




Y 



♦Source: Karl L. Zinh/ Robert Fames, and Helen ^ench, "Con^Juter- 
BAsed Eaucational GoinmunicatioQS at the University 09^ Michigan/* Proceedings 
of the Association of Computer Machinery (ACM) Naticpal Conference, Hous^xoi, 
Texas> October 20-22 , 1976. " . , 
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r>^^e prerequisite of ct ifi^/^HHHr^^ need to 'coamunicate isplies at 

least .a<Ioosely*de fined '^groi^'^ ^SMHSputer conferenc&^participants. Mini- 

{ •.'^'*"* * » •' . - 

mal levels of cc^siveness e^^d ooqperativeness are necessary. If professional 

egos are. too large or too co^petiia^ for. instance # tiie need to connsunicat^ 

as a groip Coul^d eaisily becostfe uo^K'kably lov.^ Coznputer conferencing is « 

perhd:ps more sjosceptible to sucH^^ffi^felems than is face*to*face oomaunicatibn. 



i efxicit 



Prerequigit^^ 3r; Accessibility to the 
' C^on^ute^ ConferdnTcihg System * 

\ ^ accesj^ibility , we mean access tb both efficient computer terminals, 
and reliable coc^p.ute ITS. -It seems eyident from' our field tests that casual 
apcess is critical to the effective use of coznputer conferencing, especially- 
during the first stages. A participcuit who qdust walk down the hall and W2U.t 
in line ifv a noisy terminal room is much less likely -to contribute than oi)e 
who ha;§ an, office benrdnai; VThile the importarice of casual access defends 

.on the balance of other factors, such as the intensity of the need to. com-. . y 
municate, accessibility is clearly critical for all but the most dedicated . 
grotps. Also, -the type tx|E terminal can be important to participeuits , espe-* 
cially those who a^e not cpmputer experts. Kany standard coirptiter terminals 
are littered" with enc^ugh computer jargon to bewilder all but the strong in 

' spirit. Terminals are participemts' most direct contact with the con5)uter— 
and with other participants — and pan strongly affect, their attitudes about 
belonging to the conference. Accessibility to computer • conferencing mearts 
accessibility via. a convenient terminal with which users feel comfortable. 

Accessibility also in^lies a dependable computer system. During the 
fiel-d tests in this -study, for instancie, tl\e computer networks became \ 



heavily loaded at one point and greatly reduced response times. Users had . '\ 
to wait'^t their terminals for the computer to respond; seconds seem Hke 
hour§ at times like these. Participation dropped as frus-tration rose, with 
the leader o^ the conference -struggling* to remedy the situation,. Such prob- 
lems are not J:rivial; coii^uter reliability is a necessary starting poiht 
for Successful oon?>yter . conferencijjig*' \ ' ' 

Finally,* the con\puter conferencing software 'must be accessible (i.e.', 
usable) to participants. Of coiirse, accessibility will be defiried 
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dlf fer6ntly';by groups With varicjci levels/of" computer eaq^ertise. Ttie ten- ' 
sion here is bal^ncing^ simplicity- with, the . computing power neces^^ for the 
•conl)ut^ec reaource^^ desired by particiUar groups. And it is difficult for 
4 ^^®^°P.*P'^°9^3?^ ^ich. are nonthreaten'ing ,fdr the novice 

lUsyr '^t po'tehtiaily ^xjwerful for. the expert. Still, it is critical that' 
,ttle cotif«5encing software itself be^con^iatible with (i.e., accessible to) 
^the pAriiciiar parUcipants ii^^ As Gerstberger and' Alien (*1968) sug- 

gest, those conmunications channels! which are perceived as most ^cacessible 
will often be used in f&vor of those which iiave a. higher technical quality. 

Prerequisite 3; Adequate Introductii^n to the ' 

Cpncept SiTid Techniques o f Computer Confexencinq ■ ^ ' ■ ' 

Eac!^ new participant will have individual reactions to tomputer con- / 
ferencing, based largely on 'previous experiences. A computer eJtpert may 
see it as a form of >computer*oail or messaging. A^computer rxDvice may see 
it_as a sort of ' high-speed, typewritten <^in- letter. Siich" varied reC- ^ 
tions are; understandable, and should even'be encouraged. But th^e are a 
few basic concepts Which do need communicating to novice users, and we feel 
■ that txnderstanding these (Concepts is a prerequisite to' the use of this 
medium, ^ ^ - . . . «» . . 

First, tt mu^t be understood that computer conferencing involyes group 
•coranunication throug/3 a- computer . Thus,, computer conferencing is fundamen- 
t^ily different froih a person-to-person medium,* though clearly many overlaps 
and similarities exist with media such as-computer mail. Second, the no- 
tion of the con^Tuter "conference" is misleading, siqc^ a variety of other • 
group communication formats. are possible^ Third, t he s pecific t^shnigues 
for using tfie computer conferencing system need to be communicated, and 'the 
new users need 'a plage .to "practice" the basic skills which are nfecessary'. 
For our field tests, we designed a simple user's manual* to introduce new 
participai^ts to the RtANET program.. Also, w? had one staff meiier who was - 
skilled giving introductory sessibns. Typically', he would send a us«i'*s 
.manual to a new participant' and arrange a time for an introductory session'. 



•Available from the Institute for the "Future on request. 
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j^lhen, with an'^open* telep^K>nc line in p5u:allel, if possible, he would h^ld 
a brief syncluronous conference with the person answer any questions . 
which arose.* Such human contact seems critical for the ini^tial sessions, 
even ^or .people' with previous computer e)cperieixce. (Often, however, com- 
puter experts would refuse such introductory sessions and Simply learn on 
their own with the aid of the user ' srnanual; Tor sdfiae people, this worked 
fine; for others', it resulted in confusions which continued over long periods 
of time arid impedepl progress of the groupl)' • ' . 

\ Effective introduction ^or new users of computer conferencing is a 

difficult 2trea and ojie vrtiich o^ten receives far less en^hasis than it should. 
We are not fully satisfied with biir own approach, which has included an . 
article written to provide a jjuick, nontechnical introd\Jction,*5 as well/as 
the user*s manual and i>er3o'hal introductory session mentioned above. In 
other work at-^e Institute, we recently corr^Jleted a tutorial exercise to 
allow novice users to "try oyt" various teleconferencing media and practice 
the more subtle skills of these forms of communiccltion.*** . Still, the ^ 
processes through which people ^^rn to use (cuid often d6 not learn to use) ^ 
computer ^conferencing remain largely uncharted and .certainly worthy of 
further study. Our work t6 date -has at least highlighted the importance of 
the introductory stage as a prerequisite to effective <jse. 

Prerequisite 4'; Openness to Typing ,^ 

This seemfngiy trivial prer:equisite 'i6 nonetheless basic to the success- 
ful use of computer conferencing.* While earlier raseaurah h^js indicated 
that expert typing skUls are not required «in order to use co^uter confer-^ 
encing',**** the skilled typist obviously feels more at home with the medium.'' 



.♦Examples of these intrpductory sessions are given in Jacques Vallee et 
al., Group Conrminica tion Through Computers, Volume Pragmatics and Dy- 
yiamics/ and Volume 4:* Social, Managerial, ^nd Economic Issues* ' 

**JacquQS Vallee, Robert Johansen, and Kathleen Spangler, "Computer 'con- 
ferencing:- An Altered State of Communication?," The Futurist, Juhe 1975; 

and iTeprinted in People's Computers , Septomber-October 1977. 
■ i« ' . , 

***The tutorial wa3 no-t available during th^ current study. Information 

is now available through the Institute fdr^the F*^ure. 

****See Jacques Vallee et al.. Group. Communication Through Computers, 

■ • ♦ " • ■' ' ' 
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Beyond the question of typing skills, however, is the issue of whether 

c " " ^ 

: jjidividuals ar? willing to^ typd. In some environments, for instance, typ- 

. ■ • * ■ ■ _ ■ t ' 

^• ing is percei^d^as a lovrr^tatus activity. Also, ^there^ are environments 

; w^e union, regulations allow, only ce?: tain classes of en?)ldyees to use key-? 

; ^bp4rd de vices. \lhus, the typing requiremeat may raise both subtile and overt 

, issues which affect the workability and success of a computer conference. 

Prerequisite 5; Minimal Conflicting ^ * • V / * > 

Needs or Demands on Participants ... , 

Ihis prereq]^isite entoodies ,a Wiole category of possible in^pediments' to 
supcess^ul computer confe?):encing. For instance, if a significant number of 
fJO^nti^l participants in a compute Conference hav^ strong desire 

and opportunity for traveling, it is doubtful that the n^v^-^i^ will be 
; gre;jpted enthusiastically.^ Conference organizers should keep/in mind, how- 
: ever/ that there are only; rare occasions wjjbre aomputer ytfonfferencing should 
-be introduced as a substitute for travel (i.e.,. when travel is either not • 
possible of npt desirable, and when the. tasks to be performed are w^ll- 
matched to the medium) 

Other possible conflicts might inciude outside time demands on a sig- 
nificant number of the participants, Security requirements .that discourage / 
the use of a print-based medium or th;^ available computer, or inadequate 
support from key management personnel. There aire an array of possible con- 
flic ting , needs or demands which could profcHjndly af fec^t t^e progress of a. 
computer conference. A minimal nuntoer of such conflicts is a necessary 
prerequisite for tHe use of this medium. 



. Prerequisite 6; An "Advocate'* within 
. Each Key Organization \ ' 

. This final prerequisite is prdbafely generalizable to most situations 
w*iere an innovation is being introduced in an organization. In our experi- 
ence with the field test groups, each organization which began using com- ' • 
puter conferencing effectively had c^ne clearly identifiable advocate who 
-shepherded the ^groups through their trans i'tionary periods. (The advocate ' 
was sometimes playijig a ^''gatekeeper- role, dispensing irtform^tion as de- 
filled by Allen (1970)^.) ^ If no one adopted this role, it was likely that the 

ERIC ... • . •'i 



groups would not adopt the use of the new medium. The "advocate" seemed 
necessary for computer conferencing to be given an adequate test. * 

> 

In some cases, the advocate was at a managerial level, with only limited 
involvement in the actual conferences. In other gases, the advocate was 
also /a\group leader. As was 'clear in our discussion of computer conferenc- 
ihg styles in Chapter II/ strong leadership, at bath organizational and* . 
group levels, is critical to the adoption— or even consideration— of* compu- 
ter conferencing in the context of a given organization. 

.; ' • / • ' / ■ : 

TOOL^OR THE COMPUTER CONFERENCE .ORGANIZER' 

Assuming that the above prerequisites have bten met .ade<;[i|ately. and that 
conputer conferencing is chosen as a communications medium 'for given situa- 
tion, an organizer is still faced with a variety of challenges. Just as 

there are skills in organizing a facerto-face meeting, so there are skills 

. . . ^ ■ ■ .. • • 

m organizing a computer conference. . - , 

A number of tools are available to facilitate the work of a con^uter 

■ ■ i ' 

conference ozrganizer. Some are external to the medium (e.9., teJ.ephone call^ 
for invitations, mail for draft reports," face«-tto- face for fcrtlow-iip discus- 
sions). Others, inherent in the. medium, include potentials 'for ^synchronous 
conferencing and private messages and use of online questionnaires or voting. 
Synchronous c§nferencing has frequently been used by conference organizers, 
as a way of introducing new participants, to the medium and providing an in- 
creased sense of interaction. In thesev field tests, synchronoujB. conferencing 
was also used in a "brainstorming** mode to generate many ideas and get th^ 



- on - the-r.eeard .-^Suph- u seiB- may-becomgi-ponf T»ing- to-s<^^ 

reqxiire a sometimes-disturbing form of "fast thinking, " with several topics 
under discussion simultaneously. The most frequent usage of synchronous 
conferencing in t^ese tests was person-to-person or small-group meetings, 
most of which were spohtaneous. An org2mizer might, however, plan to be 
present several times-^iji^ day early in the'^Mference in the Iffpe^ of^"meet- 
ing" people and |is^isting -in th^ir participation.* Private messages might', 
also be used in this process to offer encouragement or answer questions. ^ • 
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• Organizers typ^ic2LLly make heavy 'use of both private messages and synchronous ' 

^ conferencing V . , • 

. ' » •' . ' . • 

Questionpaire and voting options vary among con^Juter 'conferencing sys- . 
terns. .As anentioned br^Lefly in Chapter II, PLAfJET offers the secret ballot 
' ind multiple choice or open-ended ^questions. The respoAsegr are tallied by 
*^e system and npy be inserted (by the organizer or question-asker) into 

'* thf^cohfe^ence proceedings. In these fie^d tests, the questionnaire >nd 

: ' ■ ' ' / ' • - 

votxng options were used by organizers as a way of focusing the discussion 

and 'te3ting: for con^nsus. . But care needs to be taken that the participants 
not feej too constrained tby this format. /In. organize^ must be delicate in 
his 'or l^r use of questidhnaires with a computer conference in order^Shat . 
the participants not feel this constraint; also, 'others Tnay become enamored, 
by the questionnaire option themselves, and the -orgcmizer needs to be care- 
ful tJjat thii does %)Ot happen. Open-ended questions are the least constrain- 
* 

ing 2md still encourage each participant to respond to key questions, (if 
questions are ntit asked formally, they can often become "lost" in the tran- 
script 2md'5o unamswerfed:) 

With more sophisticate^ groups^ an organizer might use other computer 
resources, to enhance the performemce of the conferencing group. For in- 
stamce, one of the ERPA groi4>s in this study used a text editor and a 
spelling correction program ic editing a report being jointly authored. As 
appropriate, revised sections of the report could be directly inserted into 
the conference proceedings, in this way, computer conferencing can serve 
as a bridge to other computer resources — even if some of the participants 
do hot have all the skills necessary to usq the specialized services. 

' At a more su btle levels an organizer must ailsb make gro up-process deqj- 
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sions frequently during the life of a conference. Periodically, it may be 
useful to synthesize p^eviou^ entries to provide a summary statement of the 
current position of the group. Such summary statements can be very helpful- 
in^oqjj^iing a long discussion with many entries. The orgamizer may also 
want to divide participants into subgroups on more specific topics or in- 
vite outside resource people to participate at a key point, The decisions 
as to exactly when to suggest any of tJ^e options will be more art than * 



o " ■'OS 



science, but it is important for orgapizers to have a good understanding of 
the range of staructural options which is cpen to him or her. 

In organizing some conputer conferences, it. will be possible to dis- 
tingpish between, the leader and the facilitator. It may even be that two ' 
separate p^pde perform th^^ functions. In such cases, the leader is 
likely to provide substantive guidance and focus, while the facilitator 
provides both "lutxrication" and "glue" for the groi^). Both of these func- 
tions eure signif ic2uit. Whether or n^t they are i^eriDrmed by ^the same per** 
feon, they are really .speci^Eic conponents of the conference orgsmizer's, role; 

The approaches taken by the organizer— aild, therefore, aie time and 
energy required — are likely to vary depending on the style of computer con-: 
ferencing involved. Using the designations discussed in Chapter II, the 
"exchange" and the "community" styles both require lorig-term involvement 
for a period of months. However, the leadership requirement is not very 
demanding, assumi^ig :khe ooniaitment of the participants is high enough to 
insure regular participation. With a "seminar"-style conference, the orga- 
nizer will need^tL play a very visible role .4.0 r assign someone else to do 
thfc). The "seminar" needs a high topic focus and high participation rates. 
And •these 'needs would be even more pressing in aui "assembly*." Thus,. while 
the basic tools of the computer conference organizer are constant from 
style to style,, the approach and hecesseoy oonmitment of time and energy 
vary consideral^ly . ^ 



THINGS WHICH COULD GO WRONG 



' ^ ^ • _ :y . 

Even if all &ie prerequisites are met and the organizer does a con- * 
scientious ^md effective job, there are a number of^things which could go 
wrong. (Just as in the case of a face-to-face meeting, even the best 
planning ^jjj^ go awry.^ For instance, it is typical for some participants — 
often organizers — to become frustrated over a lack of response from other 
participemts. In a computer conference, there is no equivalent to a nodding 
head or a reeissuring smile. Often, participants say^^omething to themselves 
as they read an entry by another but never give any formal response, ihis 
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, lack of interpersonal fee<jtback caif be very" frustrating and destructi\ie in 

a coinputer conference. An organizer can respond to this situation by fre- 

\, quent use of private messages or even telephone calls. Kegpi^ig a "pulse" 

^3, such Jjossible frustrations--especially among new users--is 'kn important 

function of the orgamizer. ' ■ • ^ : ■ ' . 



^ J. A 



« Irregular participation is another frequent pitfalj, and it was espe- 
cially evident, among lie /groups of researchers.'in the present study. iAs 
mentioned in Chapter II, there are certain people who--by virtue of their 
own oomnui^cations style— ate nore likely than others to cause such prob- 
Ipms.* . Orgailizers often suggest a minimum frequency of participatilbn as a 
guideline, and this approach proves very useful. However, it may still be* 
necessary to pro'd- some -participants further. While the problem may "seem to 
>( be one of self-discipline, it may simply reveal doybts that a participant 
had about the purpose of the meeting in the first place. Those who par-: 
t:lcipate frequently will become increasingly frxistrated as otliers fali 
fu|;^ther behind. Once such a situation develops, it can easily get out of 
hand, wilh some participants getting so far behind that the^?tlave no hope 
of catching up. The, conference organizer must keep ton^tarit readings on ' 
• the. particii:^tion'of the various group meitbers. * •' 

A frequent mistake in computer conferencing is providing too much 
structure too early. An organizer might clearly picture the various .parts 
of the discussion in his own mind, but his or her logic may ndt be consistent 
with that of the other participants*. Thus^ peoplT- could easily be saying 
the wrong thin? in the wrong section of this conference, or new topics could 
. ^be introduced which do not cdnform to the structure. Leftgthy'question- 
__naires_ara-^so_a„^reiient-reflecUon-of-over9trueture-problems^ — Ifte-best— 
■ adv;.ce seems to be to start with minimal amounts of structure and allow the 
varioifc parts to evolve as the. group becomes' comfortable with the medium., 

■ A final compute^conferenqin^ pitfall to be noted involves the basic 
question, of deciding when the conference is'over.. Of'cou^se, this is not 

,a problem if a goal is clearly defined and that goal, is reached. However, 
such. a situation wis not^ typical, in the current study. ?4ore often, coinmu- 

. nic^on conitinued beyond logical including -.pbints "and gradually tapered 
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off as people* dropi)ed out. 'Several organizers, however, specified dates on 
.which the •corvference would end or^' at least/*-be reassessed. Such an ap- 
proach- seems very wise^ evcaf^in "exchange" or "coixinunrty "-style conferences ^ 
wTiich go on for long periods. * A group needs to periodically refocus its . 
efforts, emdin computer conferencing there is no clear breaking point; it 
i5 up to the orgcuiirer to make one. \ * . • 

. • ■ ' . ■ , . • 

IN SUMMARY . 



i 



^. This chap l;er has placed" more emphasis on the poteJ^ti3l problehis 6f 
•organizing conputer conferences than on the benefits. It is/ too easy to 
fojpus on the. strengths of a new. medium n^thout a practical assessment of the 
jiroblems of*ac^ually msing it* We want to present coir5)uter conferencing — . 
vith itS own characteristics and orgamizational requirements — ifi the context 
of o^g^l^ ciyailable communications^^Biedia, LikeS^ther coinnunioations -media, 
it oSnnot be evaluated withoufclose exajpination of the ways in which* it can 
be used. -Hie effects noted In Chapter .III are the results of .the ase of 
coirput^r conferencing by the groups involved in this study.* Ihis chapter has 
presented ways in which future user^ cein' learn from current experience and , 
develop their own approaches to effective conmunications via this'medium. 
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CHAPTER V. SOME POLICY ISSUES 
RAISED ..BY COMP^!i:;CONFEl^NCI^^ ' " 



^ • It is difficult to forecast policy issues related to the use of com- 
puter conferencing in research environments.' The effects of computer con- 
ferencing on working, patterns— and certainly on .{)roductivity— are uncer- 
tain and obviously affected by a complex mix 6f factors which surround the 
medium's use. Still, the current study has 'Suggested some significant policy 
implications of using computer conferencing with research groups. They arise 
,^ftom two delated effects" of the medium which became clear during the study: ' 
. Computer conferencing (1) provides a new die dium of communication with its own 
unique' characteristics, -thus Widening the rari^tl'of comm^inications options 
open to participants; ""and, in so doing, it, (2) reopens previous decis^^ . 
about the entire struiture of communication activities, within an . orgariiza- 
tioi^ Typically, "decisions" about communications are implicit in the 
./administrative and. geographical and, more subtly, the hierarchical structure, 
of an' organization. But a new comminications medium such as computer con- 
-ferencin^ introduces a new -pange of options and, in the procesB, raises, basic 
questions about the current, organization of communications. The resultant 
impact on working patterns suggests a number of policy, issues which* may 
accompany the introduction of computer confarencij^g into, research environiqents, 

. Many of the policy issues identified h6re depend upon expanding usage of 
computer-based communication^ Since compiiter conferencing is a subset of 
computer-based telecommunication services, increased computer confer Aicing 
use is linked .to advances in other telecommunications services. For example, 
while present demand for computer mail services is greater than demand for. v 
computer conferencing/ com^tex mail niay create demand for group communica- 
tion, implementation of computer mail services facilitates use of computer • 
•conferencing by developing an infrastructure of computer networks and ter- 
minal access. Yet even if computer conferencing never becomes widely used, 
a number^ of effects, we identify in this study.. migh ti; re.sult from applica- • . 
tions of computer mail. . * . 
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We have^'used the variables examined .in this study~when pedple work/ how 
they work, where they work, arfd with whom €hey work-^ras a scaffolding to 
identify; and~clar-ify—these-rissues.i — ^ihey^rer-presented-below, beginning with 
those most closely linked with the specific chairacteristics of computer . 

conferencing and moving to those which arise from a broader consideration of . 

♦* • ■ . ■ . " 

the medium's impact. ' • . 

Computzer confereifeing is difficult to classify as either "compiiting" 
V" or "communications," raising basic issues- about where it fits within 
regulatory and organizational structures i 

Since Congress enacted the qommunication Act of 1934, the telecommuni- 
cations industry in the United States has-been heavily regulated. In • 
the early 1970s, when it became apparefiht that the convergence of cdinmunicas 
tions and data processing technologies raised serious regfulatory issues, the 
Federal Communications Commission (FCC) ruled that i^egulated common carriers 
(such as AT&T) could not offer datcu^j^pcessing services, (except through 
separate subsidiaries), and "hybrid ^rvices" (such as con^puter networks) 
wovild not bfe regulated unless they were essentially "bommunicatio'ii^briented.* 
TIhe FCC relies on .this dichotomy between coirmxinication and data processing 
functions to define the scope of -their . regulatory duties. 

..Computer conferencing raises questions about the FCC' s technical dis-. . 
tine tipn be ta^^n. regulated and nonreguila ted services by offering communica- 
tions through conputer networks primarily .dedicated to data processing fxmc- 
tions^ An American Federation of Infoonatipn Processing Societies (AFIPS) 
conference in Novelriber pf 1976 found that since computing involves communica- 
tion and coDpputers are an integral part of * the telecommunications network, 
no meaningful .technical boundry coxild be drawn between 4ata- processing and 
communication. Hie 'AFIPS conference, suggested the FCC define/"reg\ilation" 
by policy- decision rather than .'by an outmoded' technical . distinction.** 



^ *Philip S. Nyborg, "Computer Technology anci U.S. Communications Law," ^ 
Telecoimunications Policy^ December 1^77, pp.. 374-5. || 

. . **Ibid., p.* 377.* • ^.v ■■ 
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Uiliess the FCC acts on recommendations' of those who advocate new telecom- 
"^u^ications policyr }±e iBVolution arid expansion of computer conferencing-like 
services^ could be severely limited. ' / . 

Further definitional problems arise when computer conferencing, is used 
• ae/ross national borders. Computer networks, -as in Brita.inv are* typically 
not approved for carrying communications services. Thus, the use of comp^- 

■ Tier conferencing is technically illegal: in certain countries. Such problems 
will* need to b6 resolved before large-scale international usage can develop. 

Current organizational budget categoriies, as well as regulati^s, often 
do not match well with the characteristics of rcomputer conferencing^ For 
, example, several of the field test groups had difficulty obt^'ning authoriza- 
tion to pay for their use of computer conferencing — ^lot because it was too 
expensive but.because it did not fit established budget categories.* it was 

■ even difficult, in some cases, to take funds from travel budgets, for compu- 
ter conferencing^. 

• Computer-* conferencing, as part of larger developments in computer-based 
communicatio^n, could contribute to highier mail costs . 

•As Was explored in Chapter III, computer conferencing offers communica- 
;tions options not available through mail and telephone service. Yet clearly, 
telecommunications advances most affect mail service., 

A Canadian Post Office study has estimated that 45 percent of first 
class mail. begins and 20 percent ends up in a computer.** Much regular busi- 
ness » and group communication could easily be garried out through computer 
. networks. -If a substantial portion of wr^ ten communication finds its way 
into a computer network, mail could be limited to books, magazines, advertis- 
ing,' arid parcels (some books, magazin^, and advertising might' eventually 



*In one case, funds eventually came' from the "computing" laudget, biit 
•even this proved difficult because PLANET was not mounted on one of the* 
usual computers used by the orgahization. Thus, further approval was needed 
for the particular computer td be used. 

**Ithiel de Sola Pool, "Policy Choices for the Information Age," in i^ei'o- 
cusing Government Comntuhicaiion Policy r Aspen Institute for Humanistic . ' 
:Studies, Washington, DC, 1976, p. \ . \ * 
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be'^triansmitted through computer networkis* as well) , \^Howev$r, the value of * - 
voice communication in' clarifying wr itten documents will not erode as' e asily. 
Also, the Postal Service and its infrastructxire risk massive losses of v<5ltiine' 
due* to t61ecommunications advances, while major common carriers like AT&T 
ai\d We's tern Union will not be drastically affected hy greater computer- 
-based communication because their underlying systems are used for the com- 
puter networks, 

. "> s - ^ ■ •• ■ . , ^. ^ " ■ 

Loss in mail volume could further decrease access to communications 
channetLs, Whiles capital cbsts of equipment will limit "tel^econferencmg 
usage, higher mcdl rates due. to^eCreased- volume migl\t price many small 
busine^es out of -an important commmiications service, ..'For the whole so- 
ciety, increasing communications costs could widen the gap between the 
information-rich and the information-poor, 

• Hie cost of computer conferencing could raise questions about who 
will be able to use it . /. - ; 

Tiiis study did not perform detailed anallyses of the actual costs of 
computer "conference usage. It is clear from experience and previous' work, 
howeVer, that 1:he costs of this medium—at least for the near future--will 
be substantial,* For our test groups, the costs ranged from $12 to $25 
per terminal hour of usage, with the range <3ue to varied accounting struc- 
tures. With most groups a. single source of funding was arranged; only the 
NASA -grbup billed individual participants for their usage. Most participants 
wer^V then, subsidized for these usage time costs, ^ 

^ A reasonably expensive medium cooild imply, or actually, create, a kind 
of exclusivity. in certain environments, especially if costs are borne by a 
private person or group. Since computer terminals are necessary, in addition 
pD coirtpuiier time , there are definite fixed costs for gaining access to the 
mediiam,** • • 
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Retailed brecikdowns of the economic€ of PLANET usage on commercial 
compiiter networks is contained in Jacques Vallee et al,, Group Connnunication 
Through Computers/, Volume 4: Sogial, Mctnagerial f^and Economic Issues, 
Iiistitute for the Future, 1978, - 

**niie cost of terminals may; of coxirse, go dc^wn dramatically. Also, 
it is important to consider the' cost of alternative communications media, 
to decide if conputer conferencing is reailly "expensive" compared to other 
vehicles" for group communication, ; •/ 



In organization^^ the persojuwho fiays for. con^^uter tertninals ' and €iine 
* r * " / ' » • ■ • . , 

could control access to the medijQm: . Furthermore, if participants owe their 

pre sence— in-the-pbnf e^rence- to-lJ4e-crr^ 

he reports r they may, feel limited ih the, types of contributions they can 
make. While the costs of. computer conferencing may drop sufficiently to 
discount; this potential policy issue,- 5uch a^drop seems unlikely at this 



• The recorded nature of computer cbuferencingr^ specifically the written . 
' . transcript of proceedings and the existence of usage statistics, imj^y 
serioiis potentials for the^ violation* of personal privacy^ > . 

- . ; '■ • ~ ^ \ ^ ^ ; . . 

. Computer conferencing is a print-based medium, with the 'fcext stored on 
a coii5)uter m machine-readable form. As was clear earlier in. this report, 
there are distinct advantages/ to. having a.xJOtitinuous written record of con- 
ference proceedings.. However, this same elS^itptferistic provides the oppor- 
turn ty to take, statements out of contekt pr "read between* the lines." For 
instance,' a joke or a series' of social exchanges in a computer conference 
^l£^/ be very iir^ftant in maititaina^lg the vitality of a gro\ip ^s they often 
are in face-to^f^ce meetings) , but they could be made to Appear waste;Eui or^* 
childish if -quoted out of context. Such exchanges, of course, happen con- 
stantly in hiimem communication, but in a compyter conference, they are more 

available to- be 'Scrutinized and misinterpreted. 

« • , . 

AlsoV the ability to j collect, usage statistics .on con^^uter conference 
sessions poses real potential for misuse and even Violations o£ privacy; 
For instance, use of participation statistics as a personal performance 
indica-tor, while it may be ^1 id to a limi\-ed extent, can lead to serious 
misinterpretations about |a researcher's productivity. Another area of 
possible misuse concerns 't:he private message feature. Both the level of. 
private exchanges and the identity of persons exchanging th^ can be tracked. 
Such statistics can be gathered very eatsily during computer conference 
Sessions, and user's need not even know they are being kept. Especially in 
times- when officials may! be grasping for any moArexs which seem related to 
pro^ctivityy the record provided by computer conferencing could, easily be 
manipuiated and misused^j . 
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/ . • There Is no evidence to date that computer conferencing necessarily 
^ leads to broadened partici|:^tian in group meetings,. Specific policies ^ 
will be -Deeded to encourage a. ■diveriyity-^f^pagticipation > - - 

Ccxnputer conferencing makes itr ^ssible for geographically .dispersed . 
persons 'to foJnn workilig groups. Itiis implies greater potential for diversity 
of input and participation by researchers from smaller, more remote insti- • 
tutions. Furthermore, the exclusiveness of '^invisible colleges'^ of re$«afch- 

. ers might be diffused to allow ^broader participation.* It is also possible, 
however, that electronic invisiULe college^^ will bfe just as exclusive as 
nonelect!^onic ones; Invitations to . join a partlciilar computer cd?)f6rence 
gro\:5> could become as prized as positions at prestigious institutions. 
.Therefore,- while it might be theoretically possible to have diverse partici- 

• pation as a function of computer conferencing, a social structure' which en-^ 
courages such diversity will. need, to be developed. ' . 



• ^ Broid garticipation. is not inherent in computer conferencing^j^^althb 

itt may be allowed by it. 'For^ example, while computer cdnfferencing provides 
* the potential for regular contact among geographically dispersed researchers, 

there are obviously limits itp'' the number of people who caA woric togfether in 
^ . ■ . '"^-^ - . " *^ . ■ . , .. 

a giv^n conference group. -^!^ljsi,V the technology of ',the meditm ppens an opr 
. ' \ . ^ . ' • 

portunxty for redefining^ the, criteria for selec-tion of working group mem- 
bers, but'it does not jC^tomatically assure diversity. Policy^ decisions must 

follow for this pnirpose. . 

... . < ■ • 

Before explicit policies toward the use of con^>l?^ bonferencing are 

developed, i^eems likely that the medium will be us^^^i^^ctiy^ly by some 

indav:iduals. to i>ypass existing group membership channels.* '^^6^' instance', 
* * . .i: -/- . ' ' * . 

junior researchers could gain status very quickly by buildiii^^Si '^netvtork of 

, . ■ . ■'■ . ■< 

national or international colleagues 'xiqt xK>nnally iicoessible td.^unior 
.r staff, Stich individuals might also have easier Jab oess to superiors-^ through 




con^>uter conferencing thain through the normal coj^n^ls; of secretarijif ' 
appointanent-mak'ing; » - ' . 



*This argument has been made regaurding cx3n$)uter cxjnferencLng edready. 
Starr Roxanne Hiltz and Murray Turoff, "Potential Iii?>acts of Coii?)uter 
Conferencing Upon {lanagerilal and Organizational Styles, submitted to 
Interfaces, 1976J. ' ' 
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In sunmary, we have no evidence to da^ that^ computer conferencing 
^necessarily leads tO' increased participation in group meetings, or that ^ 
ekistiag 4fecision-making hierarchies are likely to be challenged. While 
persons who are geographically separated can actively communicate via the 
medixim, participation is limited by the needs for strong leadership and - 
Organization and apparent limits on the number of people who can actively 
participate. The diversity which is possible with the medium miy be 
actualized only through polici^ formula tedv^pecifically for that purpose. 
In the meantime r the greatest opportunity fo^broadening contact among re-/ 
seirchers may lie Xn the possibility for junior staff m^nbers to expand 
their communication network. / 

Although computer conf erencinq|^ allows geographic decentralizationr 
it does not necessarily follow that poiicymaJ^ijjg structures will be 

■it! . " 

more or less decentralized . 

^ ■• ^ 
.Oompa^r conferencing can. serve as a vehicle for raising questions 

about centralisation versus decentralization. And the conclusions are not 

immediately^ evident. .In allowing communication among remotely located* 

persons r the medium clearly introduces a potential for decentralized vtorking 

arrangements, it is likely, however, that the overall in^jact on organiza- 

• tional structures will xnot be prooounced ^jUl that the effects will only be 
felt at the level of in'S^vidual researchers or small groups^ Because the* 
medium is only a tool for coimminicationr it will most likely/be used to 
pursue the stated goals of ,th6 organization* %^ich adopts it. . It would need 
to be considered as part of a larger movement to%raxd' decentralization in 
order ;to have broad impact., And decentralization, wljile it may be, the ^ 

,obvious effect of the medium, is not thfi only possibility. vComputer con- 
ferencing coiild just as easily encourage greater centralization of author- 
ity and power within an organizatiorii^^ '^^^ lie \i§ed, for instance, to 



bind topBtiier the structure of an* intematipnal orgamization. The partici- 
pation eujd autonomy of remote offices of an organization coxild be severely 
limited or controlled through the vse of media such as computer conferencing. 

Policies^ regarding centralization and decentralization sedl unliXely 
to }Se Effected* by compute;: conferencing if it ri^^^ijjis at a scale easily 



0. $ ■ ' . * , * p 

imagined for the near future. While th€rconcept of computeif conferencing 
* . • . * ... ^ 

* hafe broad potential for reorganizing 'tesearch coinmurticati,&n, sUch a reorga- . 

nization — if it occurs — will come al?o,ut through a. process 'of chamge in which , 

the medium itself is^pnly one among a nunber of tools. 

• ' More flexible work arrangements raise questions regarding the super- 
vision apd evaluation of research activities . ♦ - 

Compute© conferencing has some cba^racteristics which could be useful 
in developing new supervisory procedures. For instance, con5>utDer confer- 
encing can allow a mamager to keep up with the activities of a pumber of 
groups without large time and travel expenditures.' Although Hint£l:^rg (1971) 
suggests that mafnagers have inherent preferences for verbal 'over written 
media, |everal project managers usfed PLANET for administrative functions 
during these field tes^s. One txx>k^ a "low-profile" approach by singly 
tr^king the progress of several of his groups and occasionally making 
couments himself. He told us in an interview that this provided him with an* 

Mnformal idea of what was^happening in the groups. (If . he required formal 
reports, all he got was the formal — and less informative — positions.) ^ 
Another manager took a stronger, role and made specific requirements of the 
groi:ps he was supervising. He used the mediun» in a more hier5irchical way to 
give specific directions and make si^e all the gro\^)S were \2p-to-date in 
their activities.- It appears thal^both 'pf these management approaches a^ 

-possible using coi^puter coi^ferencing, and the choice may have most to do with 
the participMts and the sxibjectf matter involved. . 

The flexibility of computer conferencing adlows greater diversity of 
working hours and places than is ^ currently the case in most research environ- 
ments. 'Thiis flexibility has severaT in^lications, "Of fici hours" coxilfl 
become redefined for many researchers^ tAus redefining the ^^ess of re* 
se£u:ch iiipervi^ion. Also, people may choose to communil^tft only dtiring 
certain portions of the %iorkday, while "working without intearn^tion during 
other periods. As Chapter L of this report stated, supervision of research 
activities is already a highly donplex .task with few adequate measures of 
performance « The widespread use of a medium sach as coiqmter conferencing 
oould focus attention an how little is actually known about assessing 
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research productivity. Alternative measures relevant "to such 'new media will* 

heed* to be developed and validated. • • 

• ' 

The degree of control which a raama^r has over a researcher seems most . 
likely to decline if computer conferencing is used extensively. A researcher 
could develop an active network of contacts outside his own organization and 
engage, ih communications of which his manager *has little knowledge. Of 
courser managers could limit pirtS.cipation in such conferences or even 
secretly monitor what is, hapgfening. But such tactics wo'uld tkke considerable 
effort, as well as open the manager to a considerable amount ai crifiticism. 

J. 

• Computer (Conferencing could help reduce needless duplication of effort^ 
if its use is enoouraged by managerial and financial support . 

; '/ ■ , . ' / 

The major use of computer conferencing* during this project was as' a 
medixim for exchanging resources and avoiding needless (and ^unproductive) 
duplication of effort. The chief responsibility of those involved in the 
IW3DE group r for instance-, was providing information and computer resources 
for projects underway ^at their respective laboratories, discovering the 
existence of a needed data base or model aS: another laboratory csduld save 
roonth^ of labor, as well as providing the needed resources sooner. This 
#(|jp>e of' Texchamge has obvious payoffs in terms of avoiding duplication and 
making the most efficient use of the resources which are available. 

'It is important to note, however, that the management of the IVGDE 
group played a key role in facilitating this resource exchange. Such man- 
agement support is necessary if exdianges are to occur on a regular basis. 
Also, the organization of the IMSDE was based on the %iitiative of the par- 
ticipants and had very little financial support. While the exchange worked 
in this case, ^ch high motivation will likelyjQt be present in most groups. 
Therefore, policy decisions will be needed which recognize not only the po- 

r 

tential of computer conferencing for information exch£aige but also the need 
for managerial and financial support of this ftinction. 
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The' typg of intdrorqanizational and iiyterlaboratory cx>nTOunication 
j)rovided by cQn^uter>^cx>n£erancing -o^ 

tive stgructures for research fiinding, ..or even affect^the independence ' 
of partic\ilar organizations , ^ 



Thrftugh their use of con^ter conferencing, the field- test groups in 
this study evolved a nujnber of alternative organizational forms which cquld 
prove challenging to. the current ajiministrative units in- which they func- 
tion. While such challenges did not develop during the i^udy, the potential 
was clearly evident. In ^ddition, the interorganization coninunication fa- 
cilitated by coiniauter conferencing raises another, broader question about 
potential long-term effects on the independence of research (groves. Ihese 
tro issues are related but vary in the lev^l of their impact. \. 

Ihe potential for regular woricing relationships among researchers at* 
different institutions could, challenge current institutional structures for 
allocation of research funds. For exaznple, if a researcher's primary com- 
munity becomes geographically separated, he or she may w^mt. to undertake 
more projects with this remote group. Existing laboratory structures may 
seem less logical if a grater nunfcer of one's d^y-to-day contacts are re- 
mote researchers. For example, alternative funding structxires for the work 
of IWSDE were explored during o\ir field test. However, this groxq) %*as work- 
ing in si^pport of the organizational goals of ERDA and eventually, found 
Specific financial support. With many research grov^s^ as with IWGOE, ther4 
will still be a number of interests tying remote researchers to their exist-t 
ing institutions. > , . » 

Tbe data exchange and information- faring desci^ed above represent 
one way in v^ich computer conferencing may stizoulate new interagency and 
interlaboratory working relationships. A. potentially greater impact mighjt 
be seen fbr groups %4iich actually condiiQlt a large segment of their res^rch 
over con^ttr conferencing systems. The most relevant example we had of such 
a group was Neti^ork Investigators, actually produced a major report 

xising PLANET^, ^Ohey too, however, used the system in an tef f ort to better 
coordinate interlaboratory resourc||Sharing— both coa^niter networks and data 
acquisition. Thus, they were supporting, rather than challenging, existing 
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institutional- structures in their efforts to carry out their vork more 
efficiently: Itore"TiTgTTily"^ ti es might challenge 

the current admini-strative ^uctures) but the challenge will have to l)e 
well-organized in order to avoid simple rejection by the status quo. insti- 
tutional barriers could prove particularly strong toward an unconvenUonal 
medium such as computer conferencing. 

In addition to raising: funding quaations, the interagency and inter- 
laboratory exchanges made possible by computer conferencing suggest the pos- 
sibility of more serious implications for the independence of research 
groups. ' The current structure of the -energy research environment, for 
example, is built vound a number of separate research installations which 
sometimes exist in competition with each other. Vtfiile coordination of ' 
research activities is desirable in order to reduce needless duplications, 
, there are also strong arguments for actually encouraging , a certain degree of 
separation of research efforts. An overemphasis on research exchanges can 
mean that all researchers may share the same biases, a& well as the same* 
insights. There will always be a need for ass\nt?)tion-^stioners, and i% 
can be argued that increased conmunications coOId have negative effect^ on 
the developnent of tiew ideas. Also, the separation of particular organiza- 
tions^cbuld serve an importa^ checks-aiid-balanceS function which#it would be 

undesirable to circumvent. For instance, it was revealed recently that 

- ..■ ■». 

Nuclear Regxilatory CDnanission officials considered influencing USGSIte search- 
ers to lower their estimate of the potential seisiaic activity of an earth- 
quake fault located near a nuclea? power plant.* If computer oonferencing.., 
begins to break down institutional barriers which currently help guar^ 
.against such activity, tJfese types of incidents^ight become more common. It 
is iaiportent to assure that computer conferencing, in encouraging information 
exchange, does not promote an undesirable overlapping of agency authority 



*Los Angeles Tiaes, June. 29, 1977, p. 1, 
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• Con^uter conferencing raises questions ad^out the strxicturo^ of^ research ^ 
cQcmunication, the natute of job descriptions, and decisions about 
location oC employees , * 

Computer conferencing restructures both the way in whicra people com- 
mi^nicate with each other (see Chapter II on individua^ and group usage 
styles), as Veil as the opportunities they have to communicate. This re- 
^structuring has tangible implications in the possible substitution of one 
media for another and, on a broader level, ^ggesting that new communications 
activities will develop among researchers, 'There will be cases (e,g,, simple 
inforraation-exchangtfi^or question-askiftg) where a direct substitution of media 
will occur/' whfle the conatoiication process itself remains essentially 
unchanged. Broader impact will result from the new or changed opportunities 
for connunication which computer conferenci^p^yovides. In the current 
stuciy, for exanple, researchers at USGS and ERIA made new contacts and shared 
data bases previously"* unknown to them. For tha IWGDE groups, an already 
existent coninunications link was' redefined. Prior to their PLANET usage, the 
groups had been communicating through m€til, telephone, and a few face-lo-face 
meetings. With tJhe introduction of conputer conferencing, they evolved a 
style of- daily contact which involved all the groups on a oontinuods basis. 

The use of computer conferencing in an organization could affect th^ ^ 
nature of particular jobs. It has even been suggested that some secretarial 
or clerical ^unions might resist amy use of typewriter coii?)uter terminals by 
reseeurch or profession£U. staff. Secretaries, then, %#ould receive and tr2ms- 
mit messages, serving as the 'direct participant in ^mptitfir conferencing. 
This coxild cjofeate an interesting informal netoiork of secretaries. The status 
associated with various media might also be shifted^ with terminal usage 
having sore prestige %han use of a typewriter. 

Finally, the possibility of sx2bstituting con^ter conferencing for a 
person's presence raises a nxiaber of issues about where researchers should 
be located* Decisions concerning the appropriate location for eiQployees 
will becope much les^s clear-cut if conqputer conferencing is available. Com- 
petiticm for positions could arise asong regional offices, field stations, 
and agency headquart&rs. Also, a potential reduction in the need for 
liaison staff could raise volatile questions about equipment versiis 
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manpower tradeoffs,. Individual researchers may VieV computer conferencing as 
either a boon or a barrier, depfijading on whether they would like to- move 



or remain settled where they-.are. 

3 



Policy issues 'regarding the role computer conferencing vis-i-vis 
other media will reduce at some poin^ to specific decisions^ about v^ich 
medium to use when, as well as how — if at all — new media will be regulated. 
The criteria for decisions concerning all the policy questions raised in this 
chapter are currently uncertain; 'stupes su^h as this one are providing 
preliminary insights and informationiw Policy decisions regarding use of 
computer conferencing will have direfe^ef fects on the*future of specific 
organizations. Disorganized responses to new media could result in unne- 
cfissary constraj.nts and missed opportunities. 
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APPENDIX A , • 

MTERMINING EFFECTS: A NOTE ON 
STUDY STRUCIV^ANb M^THODOJXJGY 



I 



This field test study of cbn^niter conferencing provides a basis for 
reconsidering the way in which* such projects "ire organized and fu«3edj. ihe 



ciiyrent st^udy was. orgaiuzed.hy the Institute for the Future, funded by 



the 



National $tience Fou^jdation, and adtually cdbducted within the Energy Re* 
search 'and Development Administration (as well as, to a lesser degree, NASA/ 
^.USGS, ana Kettering). In Retrospect, this arraw^ment proved difficult and 
added to. problems of organizing the field test. -We now feel that it would 
< be {>referab^e^ for such field^ tests to be funded— at least in part— by the 
organizations in which -the participants are, in^lved. While we did require 
the participants to pay^ for their own use o^ conputer conf^encing, this was 
only an incentive for those whp actually'^se to use. the medium. Those who 
^id not use the medium had no reason to provide us with info^rmation about 
. thelir own communioation patterns or in any v^y ^erve as a •'control*' group. 
Alsor it was difficult to get Fre-con?)uter conferencing, information from 
groi5>s; they oftfen delayed their decisions on participation until after they 
had tried ouj; PLANET. The resulting scarcity of data on co?bunicati6n 
patterns before computer conference usage ^an and about groups which did 
not choose to use ^computer conferencing are^major* limitations of thie project 
which should be. remedied in future studies. * 

Regarding design of the study, we now feel that more qualitative meas- 
uxemeat approaches should also have t>een use^ln the project. In particular, 
otteervation techniques 'could ^ have been used m^re extensively to better 
understand the organizational context in which these groups were operating. 
• • Such techniques could hive |jrovidea more detail on actual usage styles for ^ 
computer conferencing, since it is now cl%ar that variations in usage are 
critical to the quality of the outcome. Leadership styles, leeiming ef- 
fects, and oth^ dynamic a^cts oS'groi^) c^tmication tlitbu^h computers 
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could be much better understood through a stronger mix o'f qualitatiye^^^s 
well as quantitative / methods. Finally ^ concepts of- research produd=tivity . 
more relevant to these particular test groiips 'might also have been deVeir?: 
oped7 rather than relying only on the current literature. ' 
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. APPENDIX B • • 
INITIAL AND POST-USAGE INTERVIEW SCHEDULES 

f 
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INITIAL INTERVIEW (with: at' leas tone meiiober^of each inter laboratory -group) 

■ ■ •'. . "• •': - ' ■ -■■ "'^ '''^ ■ . 

Open the interview something like this: 

"Could wj^talk' a' bit about the general nature of the ^ ' group? 
What sort of work are you doing?j| 



PROBES: 

Are there oiearly stated goals for the group?- 



How do you presently communicate with each other? 
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(As the person describes his work with the gro\:tp/ note examples of each task 
type .aa they qccxiri' li- some task types are not mentioned, ask whether thSse 
evier occur within the group.) 

• ^ \ : ■ " ^ ■'. ■■■■ ■ . ■■ ■ • ■ . " 

• . . • ' . • ' . • .• 

BASIC^ TASK TYPES: . . r . '. 

GIVING OR RECEIVING INFORMATION . . ^ 

PROBLEM SOLVING 

. BARGAINING OR NEGOTIATION 

PECISION-MAKING ' 

GENERATING IDEAS . . ' — 

PERSUASION (getting others on one's* side in an argument) 

ASKING QUESTIONS 

- ' V;.-' . \ . ■ . ■ V • ■ ' - ^- ..' 

RESOLVING DISAGREEMENTS , 

. '^^'v:-' . . ■ ■ . ■ ^ ■ 

GETTING TO KNOW SOMEONE (forming an ingress ion of others) 

. GIVING OR RECEIVING ORDERS (delegating or accepting in^^ctipns) 

^MAIN5:AININGJ.RIENPLY_.i?ELATI01^S^:Cstaying.^ 

date'); . ' . • ' . , ' ^« 

■ * ■ ■ ' ■ ■ r. ■ . ■ . 

EXCHANGING OPINIONS (discussion of ideas) ^i^) 
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PpST-USAGE INTERVIEW SCHEDULE . , . 

Ptarpose .of the interview is to test our assumptions about the long-term 
effects participation in a computer conference has upon researchers' work 
styles. V 

• - \ V ■ '•• ■- 

1. In what ways has computer conferencing been especially helpful to you? 

2. In what ways has it been, a hindrance? 

• . ■ \ ' ' ■ . 

3*. Do you think a successful computer "conference depends ipon a group's 

need to conmunicate? What role does regulsir usage play in a conputer 

, • ' ■ ■ , ' . ... I 

conference? *: 



4. Can computer 'Conferencing replace face-to-face meetings? Probes: Can ' 
it make them' less necessary? More efficient? , , 

5. Did_ con^iuter conferencing reveal hidden dimensions in ^e group process? 

Did it highlight inadequacies of other media such as the phone and mail? 

«■■.''■■'. ■ ■ ' . * . 

6. By'using PLANET were you able to circumvent any bureaucratic vroad-blocks? 

7\ What type of people don't adapt to PLANET? Probes: Pressure-driven 
, workers? People who can talk and think "on their feet"?\ 

8, Did compu^fer conferencing provide greater structure in your work? Probes: 
Did ydu have a better feeling for what needed to be accomplished? Did 
it help with: Planning? . Coordinating? Organizing? ' ' 

9., Did computer cpnferencing accelerate the sharing of .information? 



10.; J)id computer conferencing help maintain contact with distant colleagues? 
P^robe: Personal relationships As well as working relationships? 

^11^ Did responding to the input provided by computer conferencing put a 

igreatejt demand upon your time? • " ^ • ^ 
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TIME SERIES AND' POST-USAGE QUESTIONNAIRES 
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2740 Sand Hill RoacL^ 
Men lo Park, CA 94025 



ERIC 



f§9 



-124"* 



Question 1 

How frequently do you do 
each of the following: 



a. 



b. 



c. 



4. 



h. 



Communicate* with researchers in your 
own organization (work . related) ...... 

Comnunicati^fv^with researchers in other 
organizatidfo in your locality. 

Coomunicate with researchers in dif- 
ferent regions of the United States.. 

Communicate with researchers in other 
countries ^ * • 

Communicate with researchers in other 
disciplines • - . 



Work at home 

Work outside of normal office hours.. 

Read work-related articles an8 books. 
r 

Exchange letters with dther re- 
searchers . 

Use the telephone to talk with other 
researchers • • r • • 



ftboutJ 

Several About^ About About cacm " 
times a . once a twice a once a every 3 
Daily week week^ month month ■ooth> 



(7) 



(6) 



(5) 



(3) 



(2) 



"Travel" fa f~ discusslons~^wii±-other- 
resiearchers . . . . w . ; 



1. Use method other than letters , J^le- 
phone# or. travel for communicating , 
with othar rese^archers 
(explain: ) 



♦By "wrtnmunicate** we include such activities as face-to-face meetings (traveling when nec^M^ 
facsimile systems, etc. * * . 
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/ The following questions refer to the group (s) 



Question 2 

In order to work more 
effectively , how 
frequently would you 
preffer to do each? 



t8 

in 
:e 

ry 3 
As 



Less Same More 



■f- 



telephoning, mail, use of 







Questions 


\ 


How satisfied are you with communication among group 


members who are distantly located? 




Very . - 


Very 


Satisfied Neutral 


Dissatis'f ied 


is) ' M (3) 1 (2) 


(1) 





Question 4 



What were key 'influences on communication patterns 
among distant members of this group over the last 
three months (e.g.., factors related to communications 
media, group— features, tasks)?. 



r • , ■ ■ ■ ■ . • ■ ■ ■ 


Questions 

In the last three months, can you think of instances in which specific media 
(e.g.,. telephone, mail, face-to-face meetings, PLANET) helped the progress , 
of the group? Please describe: . ^ 


t 

t 




Question 6 

In the last three months, can you think of instances. in which specific media • 
hindered the progress of the group? Please describe: 

- < 


V 

r ■ • ■ 
t * 

• 

— • ' ^ — ' ■ -r— • , • J 
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Question 7 

Are there any instu«ices in which PLANET provided, more productive commmicatt^Jn 
than would have been possible \2^ing: 

• I* 

Conventional mail . yes no 

Telephone calls yes no ^ 

, Travel (for face-to- 
face meetings) yes no - 



If yes# please e^lain: 



Question 8 

How has the use c 
or with whom you work? 



■ ■ ■ f . ' 

.*!*"_'^* °^ affected where you work, when you work, how you work 



\y • is- ^ * 

.. oaiu^^ 



Question 9 



How satisfactoi^ do you think PLANET would be for the following activities? 



• COMPLETELY . COMPLETELY 

UNSATISFACTORY ] SATISFACTORY 



GIVING* OR RECEIVING INFORMATION * ' 

PROBLEM SOLVING ^ 



/1< 



BARGAINING 

DECISION MAKING f ' \ * 

GENERATING IDEAS , - 

PERSUASION - _ 

jyskiNG QUfi^TIONS ' 

RESOLVING DISAGREEMENTS J ^ 

GE^gJG TO KNOW SOMEME ^ e -- ^ 

GIVING OR RECEIVniGfORDERS' ^2 : 

MAINTAINING FRi^DLY RELATIONS ^ 

{-STAYING IN TOUCH-) * 

EXCHANGING OPINIONS . ' ' 1 

OTHER (What? .... • > - ' 

— ■ — — ■ ^ — ^? — ■ — - — — ^ 



Question 10 



When you use PLANET, where is your computer terminal located? (e.g., down the 
hall in a coi^ter terminal room, in your office, at hOTie, etc.) 
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USAGE STATISTICS GATHERED DURIKG PLANET .TELECONFERENCES / 

[Description 



Vart able 
Code 


MOD r* 


rui J ndfne 

r 


1 


ACCOUNT 


■ * 

Accoun t 


2 


ACTIVITY 


^Activity 


3 


PARTI C. 


Participant 




TOT.VRB. 


Total Verbosity 


5 


PBL.VRB. 


Public VerbosTty 


f 6 




Private Verbosity 


- •; . 7 


PRC.TYP. 


Percent Typing 



8 

9 



10 



n 



TYP.SPD. 



f'RC.SYN. 



PRC.PRV. 



Typing Speed 



Percent 
onous 



'11 



% PRV.ALB. 




Percent Prtval 
m^sages 

Percent Private 
Albedo 



Cost per Hour 

I nformatljDn Transfer 
Rate 



Name of User Account 

-. ■ » - 

First three lejt;ters of activity name . 
First three letters' of Participant name 
Average number of worcfs per message - . 

Average number of words per 

publ ic message • ; 
?f ' ' ' * / 

Average number of vords per private 
message 

The ratio of total time spent typing 
messages to total usage time 
expressed as a percentage 

The average number of words typed 
per minute of typing tfme. 

The ratio of synchronous time (wheo 
two or more participants are present 
In the activity at the san^ time) to 
the total usage time expressed as 
percentage 

The ratio of private Inessages to 
total messages expressed as a 
percentage . . 

The r>tio of total private messages" 
reoefvf^ to private rtVessages sfent and 
recetv^ expressed as a percentage. 
ThiidrimJK Is 0 for pure "sender5'* and 
fo'^ure '.'receivers'* 

Average cost par hour of usage 

The number of words per minute sent 
and received by a pa rticipant In an. 



Information Delay 
Time 



act! vl ty * 

The average number of hours between 
the time public messages were sent 
in an activity and thd time a 
participant received- .them, weighted 
by the length of the messages 
.In words I 



Total Messages 
per Hour 

Publ Ic Messages ^ 1^ 

PHB2^'.tfe%sage 
pn^^TOur 

1 




Average number of messages sent per 
ur 



^verage number of public messages 
nt per hour 

[verage number of private messages 
ent per hour 



Abbn . 

* ✓ • 

EDIT/HR„ 
CMD/HR. 

♦ 

PRV.MAP 



Full Name 



Edi t'ing Characters 
per Hour 



Commands per Hour 



Description 



Avettge number of all editing 
use^per hour of usage (includes 
totals for individual editing 
characters) 



Average number of commands used per - 
hour of usage (includes totals fqr 
indiv^idual commands) [^J^- 

Priy^te Message Map A matrix indicating th^ c^b^;flnd 
, * . , • total Jen^cfr.^n words lp|T; private 

'"t message's exchaijged amo'hg the partic- 
ipants In kn activity 

Jhe number of times^a participant * 
entered an activity ^ 

Number of public messages sent 

NuDibar of woWs in public mei'sages 

' * * il 
Number of private message^ s^nt 

Numbed of words In priyate messages 

Number of messages cancelled before, 
being sent 

Number of lines of text cancelled 
in editing - , ^ 

Number^of words^^eleted in editing 

Number, of cliaracters deleted in * ;^ 
editing 

Number of times total message tiext 
is reprinted in editing 

Number of . times linS of text Is 
reprinted in edi t i n^^ ' 

Number of times Qul^ or control C 
command is used 

Number of times Review command- is used 
» Number of times. Status command, is used 
in Number of ti'nies ^ve command Is used 



SESSIONS • 


Sessions 




Publ ic ^Messages 


PBL.WDS. 


Pablic W?.rd5 


PRV.MSG. 


Private Messages 


PRV.WDS 


PrivAf«» UnrHc " * 


CTRL X 


Control X 


•> 

"CTRL Q . ' 


Cbntrof Q . 


CTRL W J. 


ControTV ' 


CTRL A • 


Cdntrol fi 


CTRL -S 


'"Control S 


CTRL R 


Control R 

^ * 


QUIT 


QrUi t or Control C 




Command 


REVIEW • 


Review Command 


STATUS 


Status Command 


SAVE 


Saving of Entries 




File Command** . 


SUBMIT 


Submitting file 



Contents to 
Transcript command 

JOIN Jo/ning Other 

Conferences Command 

VOT.CMD. Voting Commands 



Number of times Submit command Is used 
itumber Qf times Join Command Is used 



Number of tiroes Ask or Feedback commanc 
Is used^ ' 



Full Name 



Description 



Organizer Xommands.' Number of times Delete, *Add, Remove 

or Erase command. is used ' 



Add Participant 
Command, 

To Planet Command 



Question Mark 
Comrftand 

Delete Entries 
Xomniand 



Number 'of times Add command 1s Msed 



Number 'of private messages sent •to 
Planet . ^ ; 

Number of times Question Mark 
command is uspd 

Number of times Delete command fs 
used' 



Remove Participant Number of times Remove command is y. 
Command used ' t; 

Terminal Type The term ih^| types are: 0 paper* printing 

1 Hazel tine 2000, 3 Tektronix 4623, 
• 3 Dat^point 3300, A Beehive, 5 Superbee, 
and 6 other CRT terminals 

Ask Essay Question Number of questions used requiring ah . 

essay response \ • ■ 

Ask Vote Question Nj^mber'9f questions used requiring a 
, /Vpt'e response ' ^ 

Ask Number Quest ion - Number of questions^used requiring 

single/number as a response 

Ask Rangfe Question Number of questions used requiring* 

the possible range on a number 
as a response ' 



Feedback Command 

Erase Activity 
Command . 

Private Message 
Received 

Total Messages 

Total Words 

Session Duration 
Typing Time - 
Year 

Month ^ ^ 
Date 



Number of times Feedback command is 

'used. . . ' 

Number of times Erase Command is 

used ' ' ' ■ . ' \ \ • ' _ ■ 

Number of: private messages receivecl ^' 



The sum of public and private 
messages sent - 

Totaj[;, number of words used >in al 1 . : 

\ mes-^ciges;- 

Number J6Sf?Vhours ar PLANET or FORUM use 
The number of hqurs Sjpent typing" 
The calendar ^year . ' ' 

The npnth of the year » 
The day of the ye^r 



Abbr. 



Ful 1 Name 



Description 



LOC.DATE 
TOT.EDT. 

TOT.CMD. 
SYN.ORD 



Local date ;^ i*^^ The day of the year fn local time \ 



COST ■ ■ ' 
PACT I ME 
toe. TIME 
DISK 

NEW OLD .- 



INTRARRV 

DfSK/HR. : 
COST/MSG. 
C0ST/20W 
AVR.SESS 
PART MAP 



Total Editing 
Characters ^ 



Total Commands 



Synchronous Order 



SYN.TIME * Synchronous Time 



Cost . , 

Pacif i c Time 

Local Time 

Disk Accesses 
New/Old Participants 



Inter-Arrival time 

Disk Accesses per. 
Hour 

Cost per Message 
Cost per 20 Words . 



Average Session 
Length 

Pa ^t i c I pat I OR Map 



•Numbej of all editing characters 
used (includes totals for individual 
editing tharacters) 

Number of all commands used (includes 
totals for individual commands) 

The maximum number of persons who* * 
were* present in an activity session V 
at any time during, the session 

The total number. of hours spent^on * 
activities when two or more parti c- ' 
ipants are present at the same ti.me^ 
in the activity 

Number of U.S. doll c^rs spent oh 
PLANET or FORUM use 

The day \3nd hour according to 
Pacific time 

The day and hour according to local 

time- " ■ 

Number of computer disl< accesses 

New Participants: The numbier of . 
participants using PLANET or FORUM 
in the indicated month who had not ' 
used it in one or more of «..the previous 
months . ■ . 

Old Parti cTpants:. The number of 
participants using PLANET or FORUM in 
the indicated month who, had used ft ' 

in one- or more of the previous months 

■ . . . . ■ ■ • 

The average time bietween sessions for 
a part i CI pant (requi res data to be ; 
-sorted by date) 

Average computer disk accesses per 
Hour% 

The average cost for a message - •/ ; 

expressed in U.S«. dollars * 

. i' • ■ ^- • " ■ 

Average cost for . a^^^C^iword. message • . 
express ied in dollars / . v 

Average session length in minutes 't * .. 



A table .showing public messages', / 
publ i c verbos i ty ,. private messages ,* 
and private verbosity . ■ 
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Variable 
Code 



Abbr. 



Fu 11 ■ Name 



Descrifvttoih 



76 ■ 

77 
78 

79 • 

80^ 

8lc 
82 



USGE/TIM Usage by Time 



PRV.S6R Private Messages \ 
I ' Sent and Received. ' 

ORG.TIME .Organizer Time \ 



TIME OUTS Time outs4de office 
Hours ; ,, 

%OUT OFFC Percent of Time" 

Outside^ Off ice^Hodrs 

WEEKBGIN Week 



MSG.DLAY Message Delay Time ' 



A set bf tables indicating the . 

average number of l ines in use at . . 

any given time of day (requires 

data to be sorted by date) 

• , ■ ■■ ' . ■■■*'"" 

Total number of private messages . _ 

sent and received . 

Number of hours, of PLANET or FORUM 
use spent as organizer of an 
activity ' 

Number of hours of PLANET or FORUM • 
use spent outside of the hours 8-12 am 
•an^ 1-5 prh local time \ : ■ . ■'■ ' 

The ratio of time outside office 
to, total usage time expressed as 
a percentage ^ . " 

The week- beginning on the. Indicated 
date tMpnday) # \ 

The average nujnber of hours between . 
the t jme p ubl^ messages were sent 
intact lynty and the trme a partic- 
ipant vreceived.-them.- *v 
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■ APPENDIX E ■ 
SELECTED USAGE STATfSTICS DISPLAYe'd IN CHART FORM* 



f 



0 



*In the order the grovps . appear in Chapter II, Table 3. 
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KETTERING: CPRP 



10- 



5" * 



NUHBER OF PARTI CrPANTS 
WHO ENTERED 



0 


0 


0 


0 




3 




3 


0 


. 0 




0 




















< 


< 


< 








ft 


0 


1 




T 










r 








a 
















< 


t 








0 


0 






















a 


a 


a 








m 












(A 


(A 





0 


0 


0 


3 


3 


3 


0 
ft 


0 
ft 


'8 


Q» 


'ft ■ 


ft 




< 


< 


? 


ft 


ft 


ft 






ft 




















i 






ft 


. ft 




ft 


ft 






■r 






'0) 



0 
3 
0 
ft 



3 
ft 
T 
* 



r 
ft 

(A 

ft 

Hi 
3 

0 
3 
0 
ft 



3 
ft 

y 



70 t 
60 

50 
liO 

30 

20 
10 t 



0 
3 
0 
ft 



t 

.0 

r 
a 



PfRCENT'OF HESSAfiES SENT BY 
PARTICIPANTS WHO ENTERED 



J. 



0^00 

3 t ? 3 

n 0 0 

ft ft ft 



< 
ft 

0 

r 
a 

,r 



ft 
< 
ft 

n. : 
< 

i' 

a 

01 

01 



ft 
< 

ft^ 



0 

a 
ft) 



o 

' 3 

n 
ft 

Q) 

ft 

ft . 
r 



o 

.3 
0 

ft, 

ft 
< 
ft 

< 



a- 

3 
0 
ft 

A 
< 
ft 

< 



o 

3 
0 

ft 



3 
ft 
J 



t 
ft 

ft 

(A 



? 
ft 
ft 

lA 



r 
ft 

tA 
(A 

ft 
3 

b 

3 
0 
ft 



3 
ft 



KETTERING: 7000/CUHATE 



NUMBER OF PARTICIPANTS 
WHO ENTERED 



o 

s 

(I 

(I 
< 
(I 

1 
< 

i 

0 
n 
r 
a 

VI 



o 

9 

d 

(I 
< 
(I 



X 
0 

r 
a 

0 



o 

3 

ft 



0 


0 


0 


r 


3 


3 


•3 


(I 


0 


ft 


ft 


(A 


(1 


(1 


(1 


(A 




d 




ft 


< 


< 




7 


(1 














3 




•< 


3 








ft 


0 




T 


3 




5 




ft 
(1 


(1 








(1 




IT/ 


' fir 


>r 


r 




■ ,» 




V) 







70 

60 
50 

^0 

30+ 
20 

10 



PERCENT OF MESSAGES SENT BY 
^ti^ PARTICIPANTS WHO ENTERED 



3 



0 


0 


0 


3 


3 


3 


0 


ft 


ft 


9 


(1 


(» 


Bi 


(» 


(1 




< 


< 


i 






0. 






1' 






r 






Q. 










-< 




t 




0 


0 










r 






a 


a 




IP 












V) 





0 
3 



ft 
< 
A 



i 

0 

a 
0 



0 
3 

ft 
A 



S 
A 
0 

r 



0 
3 
ft 
A 

A 

i 

< 

i 

A 
A 

r 



0 
3 
ft 
A 

A 
< 
A 

< 

W 

{ 
A 
A 

r 



0 
3 
ft 
A 



3 
ft 
T 



r 

A 

(A 
(A 

ft 
J 

A 
3 

0 
3 
ft 
A 



3 
ft 
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EROA: 4WGDE 




NUMBER or PARTICIPANTS 
WHO ENTERED 



PERCENT OF MESSAGES SENT BY 
PARTICIPANTS WHO ENTEREb 



70 
60 

50 

30 
20 + 



J 



o o 

3 3 

0 0 

ft 0 



O 
3 
0 
It 



ft 



0 
3 
0 
(I 



0 
3 
0 
(I 

(I 
< 



O 
3 



O 
3 



(I 
< 
(I 





Mr' 








w 
















« 


0 


0 


0 


ft 


ft 








ft 


ft 




r 




r 


r 


a 


a 


a 






ft 


ft : 


ft 










< 

















5 



ft^^- 

VI 
VI 

ft 

ft 



0 
ft 



O 
3 
0 
ft 



0 

r 
a 
ft 



0 
3 
0 
ft 

ft 
< 
ft 

< 

i 

0. 

r 
a 
ft 
< 

VI 



o o 

3 3 
ft ^ft J 



< 
ft 



r 
a 
ft 

VI 



ft 
< 
ft 



o 

3. 
0 
^ ft 

ft 
t 

r ft 
ft / 



t 
0 

T 

ft 



0 
3 
0 
ft 

ft 
< 
ft 

< 

IS) 

t 
ft 
ft 

r 

VI 



O 
3 
0 
ft 

ft 
< 
ft 

ft 
ft 
r 

VI 



o 

3 
0 

ft 



3 
ft 
J 



r 
ft 

VI 

VI 

ft 
T 
ft 

3 

0 
3 
0 
ft 



3 
ft 
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\^rRDA: KE7W0RK INVESTIGATORS 



60 -r • 



50-- 



40 



i . 30^ 



20 



J- 



iJO — 



a r 1 1 c I pan t $ 
iMcs'isages'^Per Participant 




* ' ' i_l I I I I I i 1 1*^ I I I I 1 



Mil 
1975 



JAN 

J 976 



JUL 



1977 



JUL 
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ERDA: klVORK INVEST) GATOfe 



■'NUMBER OF PARTICIPANTS 
r< . WHO ENTERED 



; /'.TV.* 



■4 ;■: 



,:0F 



0 " r .. 



if BY v.:*" : • 



.J.' 
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0 



3 i§ 

0' 0 



fill ft 

< ^ < < 

(ft ;V !ft • (ft 

^ < < 
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^ r T. 
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ERDA: NETWORK OBJECTIVES 



30 



20 



10 



Participants ■.: 
Messages Per Participant; 




JUL 
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3 



ERDA':, NETWORK OBJECTIVES 
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NUHBER OF PARTICIPANTS 
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BERKELEY DATA MANAGEHENT 



NUHBER 



PERCENT OF HESSAGES SENT BY 
PARTICIPANTS WHO ENTERED 
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EROA: NATIONAf.'C0AL ASSESSMENT: t < 
HEAtTH EFFECTS .^ l'^ 



, .■i;«v,/:' 
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ERDA: NATIONAL COAL ASSESSHENT: 
' • • HEALTH EFFECTS 
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PERCENT OF MESSAGES SENT BY 
PARTICIPANTS WHO ENTERED 
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APPENDIX F • 
DOCUMENTATION OF CUESTIONNAIRfi- ANALYSIS 



QUESTIONNAIRE ANALYSIS 



Aware of>the inherent liinits of our field t^st data, we kept our Sta- 
tistical analysis of questionnaire responses siaple. We coded the question-" 
naire ordinally. from 7 (for "daily") to 1- (for^-liss than once evety three 
taonths") .* oua: basic staUstic was each, individual's change in questionnaire 
response over time. Then we examined the group average of • individual 
changes to detennine i^ they wete statistically significant using a student's 
t distribution. 



- Fo|p*ta|aRijAe, if a participant responl^ that he or she conmunicated 
with researchers in other, disciplines "alxsut once a week" (S on the ordinal 
scale) on the first question||^^-|,^fed "daily" (7) on the second, his or her 
actual change between the ^^^:^\3 question^^r* woul«S be 2 (7 minus 5) . 
We followed the same proce4^tS|f6^^ 2nd ^nd 3rd ques- 

tionnaires and the 1st and 3# questionnaires. Then we calculated»the \J^, 
average ,^change for all the iJ»dividuals within .each group (NASA, wda, uSGS, 
low-usage) for each questionnaire interval (1st and 2nd,. 2nd and 3rd, 1st 
and 3rd) . ** 



INITIAL ATTEMPTS AT ANALYSIS • * r ■ . ^ - ' 

» We first tried to ^lyze the Kjuestionnaire data by siii^Jly computiJig - 
the grci55 means for each questionnaire sample, without compating individuals 
over time. As a result, we included individuals whq had answered only .one 
or two of the possible three questionnaires. This introdaiced a great deal 
of uncertainty d€ie to the wari^a^ce within each sample. We th^ tried dif- 
ferent methods to limit this variance. * 



*Se€ questionnaire. Appendix" C. 



. # 



. First, we tried t>ra coding procedures: ♦ ordinal {l^ll and interval 

(60, 36, '12, 6, 2rf 2f 1). ^•^ The interval sca^e was based on the intervals 

> , * . , ' * : ' • . ^ * » . ■ • * »^ , , •« 

Indii^fiedtoh the^^jnestionnairq. However ^^after computi#jg. b^sic statistics 

■ • ' ^ .'. . V ■ * ■ 

for our 3ifl5>le, 'it w^s clear that ,the. interval $cate introduced 'even more 

. ~ ' ^ o ' , - • ' - • ' , . , 

. variande into calculations/ Although* ordinal data does not reflect t^ ' 
• proper mAgi^ltude of .changes occurring,, it does result in more accurate 
^statistics. ^ Secondly, •we'-'^eQted a number of questionnaire category sgrdupings 
•4;o collapse the numbeJi>c^cfkOlt:e9: and increase frequencies^ in /hope s^ 
^^^J^^ihg Variances ^'i^ clear; that aliro^ even>«^^hod of 

, combining categoriMfcOteated pfpblems. One system would reflect certain 

W^v) ' • • • ' ' * 

chapges clearly ^d effect other trends " * ^ ^ • * , 

Finding that we could not limit variance through>either of these 
n^^^g^s, we (tecided to base our- analysis upon 'iaidividual chaipes , in ques- 
tionnaire reqpohse. This drama tp.cally {decreased our variance because our' 
- sanple populations iai^^ thds^ participants who actually answered, - 

both tests -for any of the three^questibnnaire intervals {1st and 2nd, 2hd and 
3rd, 1st and 3rd). ^ ^ 

In analyxing 'the questionnaire dftta,'we have kept tnr mind the liirfits*' 
of our tinte series design. . Ttjough oikc original; in ten tiorr was to gather five/ 
-data paints, the'* design was reevaliiated after adverse r^aetions to the 
.jPre<ixjeDcy of questionuairek and d clr6p ih respcmse". rate;, We Also 'noticed' " 
th^t the scale of changes perceive\3 at three-month' interyal-s did^j^t %iarrant 
s\2^ frequency. Thus, we decide* t^. collect only^ tferM/data^i^ an 
initial^ a midpoint, .and a finai-questionnaiTe. Unforiuhately , 
qge#tit>mvaire could* not ad ways be auiministered kef ore PIJINET usage* began: 

Another limit on iae validly of our ^aly^ls is' the gaali" *si2^ of 9v^ \ 

Because computer conferees are small 25, people) and re- . 

s^nse "rates for^me groups were low, total sajnple siies jjer.qileWionnaire . 

period were low, ranging' frop 2 to 20/ Also, respondents did not^nsist- 

tetly return questionnaires for ^ach time period. Since our statistical^ 
' % - s • ■ • • " » ^ 

analysisr depends V^i^n 'comfxar^- differences in responses by individiial--thi5V 

•'t* ^ * * PS ■■ ^ 

inconsistency further limits^ ganyle sires. * » 



^ ■■%■I^#?^:/&■•^^■^:: v.■■^- 



. APPENDIX G" ■ 

■MEAN Ql/ESTIONNAIilE PES PONS ES? AN 
ACTUAL CHANC3ES FOR COMBINED GROUPS* 




•ffts designated in ^^q^ See Appendix C for 

S ,. actual questionnaire ah^ cckiing sc^^^ for 'interpreting; statistics . 



7 




• . ■ -lea- 

HEAN QUESTIQNI^iAe rIsPONSES FOR NASA 



r^^;.- How frequently do 
. you. do each of 
the fol lowing: 

it'* 

• • * 


^ ' 1st Sample 

/Mean base^ upon , 
comparison wi th : 

2nd 3rd 
Sample ' Sarnple 


2nd Sample 

Mean based upoa 
comparis'on with; 

1st 3rd 
Sam|>le Sample 


3rd Sample 

Mean based upon 
. comparison wi th: 

1st 2nd 
Sample . . : Samj|^ 


CoramunI cate wi th 
. researchiers In your 
own prgdhizatl oh 


6.9 


■7.0' 


, 6.9 


'7.0 ■ 


; ,7.0 


- 6.9 


■r : . - Communj ca te w i th. 

local researcher^ 

■■■'r.-- 


.6.2 


. 618, 


-6.1 




. . 5.8 


. 4.8 


- Corhmun i cate wi th 
, ■ n^t ivQoa 1 : resea rche rs 

" ■'• ^•-• ••M 


6-. 091 • 


6. 167 




5.3" 


6.0 


5.2 


Qbmmuni cate wi th' 
: . internatiprial,, 

researchers ' : ^ 

'■^■^r^ • '"^ • -ft. '■ ■ 


' ' ..-I ' 

. ' .•.■,3;9. : 


^.333 


' ■■ -r 


' 2.556 


3.667 


2.778 


CpfTununi ca te wi th- ^ 
; resea rcrfe^r^^^^ In other 
d i s c i R Mnies 


'■•,4'. 5 ■.. 


» ■ ■., j.. ' 
5.I67. 


,4.9 


— . — ~ — 

. 4..1 1 1 


5.333 


4.556 


Work at Home 

■v. • y. • ' ' ■ 


' k: 0 


4.8333 


4.1818 


4.1»' . 


^.5 .. 


4.6 » 


> . Work outside of [: 

normal of f ice hours 


5". 4545 


* - .1 
5.667 . 


5.0- 


5.556 


.■■■.5,..5 


5.333 


* '• ♦ • " 
' Read wo rk- re l a ted 
1 i terature 


6.2 


6; 167 


6.1 


" 6.^111 


6.0 : 


6.111 


uAVfllclilUC l>C L LC 1 b 

^ . wi th othey V 


V727 




4.636 




5.5 . 

■t 




— -i.^ ■ — : — ' f : 7" '— 

Use the telephone 
to comrnup i/Cate wi th 
. ' " other researchers 


••V';.' 


^6".833_^:~ 


■'6.;54^ - . 




^ "~7.'0'^ " 


'^676 ~; 


• ' Travel for 
i discussions wi th 
other re^earchgj:* — ^ 


3.173 . 


3.667 


3.0 


,2;6 


2.5 


' 2.8. 


• * ' Other communi cat;idn 


6.2 


' 6.2 


6.4- 


•'5.2 


■ 5.8 


. *4.2 


How, satisfied are 
. . you wi th commLwi j - 
V cation wi th ' • ^ 
^ distant researchers? 

:KLC_ ^ ■ ;• • ' •• • •• •• ' 


3.8lV'' 

V ■. 


• : 4-. 167 


4.091 


,3.9 


. 4.167 


4:-o , 



ACTUAL CHANCE IN QUESTIONNAIRE RESPONSES. 
, . (BY INDIVIDUALS) FOR NASA . 



How frequently do 
you do eBci\, of t 
fhe following: ' 



Communicate with v 
researchers in your 
own organization 



Chan ge t*be tween j s t 
and 2nd quest jonnlf re 



.4 

Ave^rage 



Sj gn if i ' 
cance 



Change .between 2nd 
and 3rd quest ip.nnai re 



Aye rage 
Change 



S i gni f i - 
cance 



Change between 1st 
arid 3rd questionnaire 



Ave rage 
Change 



Signifi- 
cance ■ 



Commun icate. wi th 
local researchers 



-KO 



Commun i cate wi th^^ 
net ion a 1 researchers 



-.6364 



92.4 



C6mmuni cate wi th 
in te rna t jonat 
researchers 




Commun i cilte wi th. 
researchers In otiicr 
^disciplines 



Work outsi de of 
normal office hours 

~ — '''''tCf^!''A:'^ — : — ■ 



Re*SW;iifCr|i^ 1 a ted 



Exchange letters 
wi tli^ther . 
reselfchers 




^Useijfte;-t:e;lephone - 
tor.j^imuri icate with. 
■■ o thCT^ r ese archers 



T^avel-^for 
discu^Tons wi th 
o tijer ^esea rche rs 



Ot^r c^^uni 



cat I on 



How, satisfied are 
yo u w i th trommuri i - 
cBtteDn wi th . 



^^9^jstant researchers? 

ERlCv ^ 



-.4545 



► 2727 



2727 



9 

82.8 



^87.9 



80.4 



78.4 



.60 



.50 . 



1.0 



97.4. 



95.2 



-.1667 



'99.9 



79.2 



99.9 



1.1667' 



4 



9^.2 



87.0 





How* frequently do 
you dp each of ; 
the foi lowing: 

■ ■ ■ . " . 


isx baiDp 1 e ■ ■ . 

Mean based 'upon 
comparison wi th : 

• '2nd : . • 3rd . . 
Sample Sample " 


; 2nd Sar^T^j^ ; 

Mearv based upon 
- torhpa r i son w j th : 

1st .3rd 
Sampje SaThple 


3rd Sample ; 

■ ■■■ 

\ Mean based upon 
. comparison wi th : 

U^lst « ^ 2ndf^ 

t : Sample Sarop 

> . 


k Communicate with 
researchers In your 
own organization 


r 6.846 


"6.846 


.6.385' '^^^ 
— ^ 


, .*526 ;^ 


?.0 ' , 


6.89! 


Commun fcate wi th 
local researchers 


i».077 


i».i»61 ^ 


■. ^ 3.846. 


3.947 


. ' ■ f 
5.0. 

— »Ji : 


f 

4.842 


^. . Comniunicate with 

/• . national researchers 


'»3.§(*t6 


v. ■ 1 


a — — 
4.»6 < 


i * 4.714 


^ 5.462 


:5.i4: 


Communicate wi th 
international 
researchers^ ^ 


1..30^ " 

■ t 


' ' • 5 3*9 4 




' 1.368, 

c 


1.69/ 


' ^,52( 


Commun ix:a te ^i th 
researchers in otfter 
discipj ines i> 


0 




^ 4¥25 


'4.05 


5.083 . 


■ '♦ r5 . 


P ■ \ 
Work at home 


• 

.5 . l^A 

-i— — - — : 


- 4-539 


t r 


4.947 


) 

5.539 . 


5.4-7^ 


Work outs i de of 
• normal office hours 


** 

5.*923 * 


J 6.0 


■■ 6.154 


.6.15 


■■ ^ 

6.077 


6.25 


\ — ■ ■■ — « — 

Read work-related * 
literat^Ure^ 


^.769 


6.077 


; .5.0 


5.31 6 


5. 615 


5.526 


Exchange letters 
; wi th other ; 
researchers' 


-3.A62 , 




3.0 


2 .9^7 i 


^ 3. 61 5' 


3?053 
i \ 


Use the telephone. 
Other researchers 


- -5.07.7 


.----5:.3|5— 

V. 


^1!=^ ■ 

- 5,^308 




~ 5t308; 




^ Travel for 

w di scusstons wi th 
other researchers 


2.0 


2.15^ 


1.923 


2?() 




.■ , 

2.923.,.^ 


2.4.5 


Other 


xbmmunication 


-'■V 

^* 


4.1 


^-^--r — 

6.1 . 


5.938 


— '■ '■ ^ 


^ 5 .;688 


^ How swUfied are 

w you wpth communi- / 
cation wi th dfc; 
' Q distant researchersi 


^ 2.15^: 


, 2.308 * 


3. 615 

182 


. 3.619 


4'5-^).846 


3.809 




— ^ . ■ . •■ ^^r 

/ -1^ ^ ■ . 



■"f 



■ACTUAL CHAN,GE-p QUEJJtIONNAI RE RESPONSES; \ 'v-^- v ' 
, (BY IN^VI D^ALS) .FOR.EfipA , ' ■ / :tM'-'^^. 



How f requerttly do' 
you do e^iph of ; 
the fol low! ng: 



Change bietweert 1st 
and 2nd questionnaire 

V 



. Average 
Change 



Signi f i- 
cance 



..^mmunicatia wi th li 
•resej^fi^hers In your 
own organ i tVon . 



Commun I ca\e.wi th 
local researchers * 



Commun i1?a te wi^th 
national researchers 



Commun i cate* wi th 
Interaational • 
.. researchers 



Commun I ca te with 
researchers in other 
d I s c i p 1 i ne-s 



Work at home 



Work outside of 
. normal ofi^ice^ours 



Read wo rk- re la ted 
1 1 terature 



* Exchange letters 
wl th other • 
I researchers 



.yse the te l ephone^ _ 
to commun icate wi th 
other researchers 



Travel for 
d'iscussfbns wl th^ 
othe r resea rehe rs 



Other (isaprrmun I cay^ I on 

• ^ow satisfied are 
you with communi- 
cation Wl th' 
^j'^tant researchers? 

ERIC 



-.46^5 



'.25 



••3846 



'■■!•:■. 



' Ch sh(^' \ieX^Gr\:.i^ 
arfd 3rd qui^^ ti^nnai m 

yAvera^e . , 'S i'Gfrtj f l!^ 
Ghcfngd,; cahce S 



tweerfc' 1 ist • -'^r 
leVtfonnal r'e 



.89^7- . 



.80.6 




• - .769|§ 



-.4615 




94. 1 



2.0 



1.4615 



— - 

80.6. 



99.9 



-.3 



85.7 



.45 



.1905 



91.7 



7A.6 




.'i538 . ;; 



- .3846 



. 7692 



1.538^ 



9I.7-. 





99^9 



'^•^c^"'S<- ' ' ' ^ - MEAN .QUESTlONNAl^(E RiSpO^iks': U^GS 't^ A v 



^ '^ .^^ ; ; vHpv/ :f reqt^ do 

. S . *>^^;.:^ou da; esftlh ; of . o 



1st rSaippie^si/^ 

^tean baserf: upoh - 
comparison with:' 

2hd ;*-?:y^\ 3rd ' 
Samp 1^' . . *; Siamp le 



^^^:;4nd^^ffJ)i^^^ ! 

* ^ Me ^ n . ^ s e d ji c^^ . 
* conpa r I s.on w i xifi : 



, *5 J, 



Is 

Sa; 



^v-*':.^!"Jird'^ 

Stamp f jfe^!^ \ ■ v-; ; ' Samp 



: ' ^ 



;')V? \.- .""^ 



A. 667 



■5.333 



■V t 



matt 



,'?:e5eardbers 



, ■/■■ 



->.667 



••.•'♦>333 



, . » - • • ..... 



v^.»;s.Qi:p|.ine;S .; ; ' , ' :■ 



■;--3-333;-' 



1*' 




^1 



6.0 



. W6i:b' :a t' homis.. . • . 



.'4.667 



^A67* 



4 




^ V.333' • 



-rrr 



W6/k putsf de; of ' ' 
norma I ■ bf' f jxe boHJ r^ 



5.6.67 



S.667.;. 



•5.0 




Jill 



:R^se4!^yt6rk-r-e. la te d 



5.667 



.W:5-.3;33- 



5.4. 



•. Exchajige- Vet ter* 
" .' wrtih •other S 
• re•3,earchers^^■ 



^4.0' 



5.333 



5.0 



J-;i|UsJk2tha-JteIj2phcihfi._:.. 
.^qV%oifitTiun iCate with 
^4 L ^ ^^ef^ea rch e rs 



5.0 



6.3 



^♦.333 



■6A , 



'5.e'* 



Travel for 
discussions wi th 
other researchers 



3.667 



'♦.333 * 



3.333 



•2 .4 



»':;3.333 . 



■ "1 ^ '• 

■'i.i 



Other communication 



6.0 



6.0 



6.0 



5.0 



6.5 



^♦.75 



= 4t( — 
How satisfied are 

you with communi- 
cation with 
O distant researchers? 

ER1C_ _ ^ 



'♦.333 



it. 66 7 

• 



^ 3-. 8 # 



^♦.333 



184 



■ I • 



'^0mf:^-$.^!-lr'' . - .ACTUAL;: CHANGE: :.IN 4feTrO/^NAfR£ '(^^^ 
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:V. :•v;^^1•^v.cc; > .• . . 


..Change between: 1st; 
and ? n d . q tie s t i ori n a f re 

Ayers^f^ ■ SlgoifJ- 
Change. . cahce 


: Glhange -be tween 2nd 
and ;3rd ques t ionnai re 

. Average Slgni fi^ 
Change cance 


Change between 1st ^ 
and 3rd questionnaire 

Average Signi f i- 
Change cance 


|^/I;\t^s^^C^er5 your 


■-- ■ ■ . ' ■' 
-.6667. 


• 78-8 ; :• 










. researcher 5 


-j .0 ■; 


*" 

78.8 

' ■ : ■■ 






',•1 




^teD^unlqatewith . 
■ ^'^^Ifa^^^ researchers 






• 








/^•'/fCOmniun 1 cate with, 
jMl^ternat ronal 
' //.^researchers 

^ "^^ ~ 


1*0 V 


88.7 






1. 3333 


99.9 


5^ / Cdmmiurtjcate wi th 

r^earchers in other 
%J drscip] Ines 


; -.6667 


78.8 










Work ^at hon;te 

♦ •,, . 'J 




/0 . 0 






— — 0- 




york outs ide of 
normal of f ice. hours 


-.6667 


■,' 78.8 


-.8 


99.2 


-'2.0 




I^ead work-related 
1 i terature 


-.3333 

— * f — 


78.8 




91.1 ' 


-1 6667 


— — 

Q Q Q 


Exchange letters 
with other 
researchers ^ 






-1.0 


88.7 

• 






• Ule the telephone 
to comrnunicate yith 
othe r researchers 


-.6667 


78.% - 

* 








4 


Travel for 
dtscussi ons wi th 
other researchers 

* 


-.3333 


78.8 


-.2* 


^81,3 


-1.0 


88.7 


Other communication 
" — ^ #s 




y 


1 ^ ■ 




.5 


99.7 ' u 


. How satisfied ard 
you with communl- 
^^^-ion WI th 
:j^(^ tant researchers? 


.-•3333 


^99-9 


.2 

185 . 


.78.8 'S 

■ » 


-.3333 •" 
-^Hl— 1 


81.3 

■ i 

■i 



MEAN QUESTIONNAIRE RESPONSES ' ■■ . ♦ 

FOR LOW -USAGE GROUPS ^' . *V... 



How freqoen.tly do 
- you do each of > . 
tnc^o 1 lowl n0.* . 


1st Sample 

Mea;n based uppn. 
comparison wi th: 

• .2nd 3rd 
Satnple Sample 


2nd Sample 

• Mtean" based .upon 
comparison wi th: 

1st 3rd 
Saraple Sample . 


3rd Sample 

Mean based upon 
comparison with: 

1st . .2nd 
Sample Sampl 


Comraunicate with 
researchers in your 
own organiza t i-on 




7.0 


.6-8 


■ / 


7-0 


6.75. 


Commun icat^ wi th 
Jbcal researchers 


5.6 


5.0 








3.625 


Communicate with 
national researchers 






5..0.. 


3.625 


^>0 


3.125 


'^Commun j cate with 
. international 
researchers 1 


f 


I.O 

% . 




1.125 


,1.0 


1.12f 


Commun i^te wi tk ' 
resea rche rs i n -other 
discipl ines 




5.5 




3.875 


6.0 


'».25( 


— i» ^ — 

Work at home 




^ 3.5 


^.0 . 


* 3|875 


5.5 ■ 


5.12J 


Work outside of 
normal office hours 


6\.o . 


• 

-5.5 


s > 

5.8 






6.0 


Read work-related 
literature 


6.75 


4 

7.0 , 


7-0 


^5.875 V 


— * 


■ 5.75C 


Exchange letters 
with other 
researchers 


5.2 


5.0 

V 








2.7 


Use the telephone*^- 
to communicate with 
'Other researchers 

*^ ' 


6.0 


^ ■ 
— — \ — 


"V- -T 

6.2 


5.5 


7.0 


5.3 


Travel for 
discussions wi tK : 
other researchers 




2.0^/' ■ 

< 


2.8 


V- 


3.0 - 


2.37i 


Other communication 


5.0 




3.5 


3.833 


3.0,? 


3.5 


H$/ satisfied are 
you with commun i- 
^ • cat ion wi tli 
gj^^" distant researchers? 


■J 

2.8. 


■ 3.0? . 


M 

■i 


2.575 . 


2.5 

^ 


_i — 

3.25( 

f 
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J ACTUAL CHANGE IN QUESTIONNAIRE responses' ". ' 
CBY INDIVIDUALS) FOR LOW-USAGE GROUPS " 







4 • • • . 
• ■ * ' . 

How frequently do 
you. do each of 
khe fol lowing: • 

r ■ * 

• . .i* f . : . 
*' • ? ■ 

— — :^ — . . ■ ' 


Change between 1st 
and 2nd fluestionnafr* 

Average SIgnifl- 
Change canjpe 


Change between i2f>4^1 ^ 
and 3rd quest! on iriaWe 
♦ 

* Average .6Sig 
Change cance ' 


- w-m. • ^ : 

j^^Chr^Qge between 1st 
3J7jf' 3rd q ue s 1 1 onna 1 re 

Average ^ignlf I- - 
Chart'^e' cance 


/ Comm>xnlcate wi th 
researchers^ In your 
own organization 


■ .y ■ 

'. — ~ 




.25 

• 


' si. i» 






. Commtip 1 ca te wl th 
.local researchers 






-.375 


82. 


-'•5 


89.7, 


Communicate with' 
national re,$earchers 


.A ^ 


81.3 




/y . 7 


- — LU-! C 

-.5 


> 

.75..0 


Common 1 ca te W^fit^r. 
1 nternat lonal :;?>'^^^ 
researchers / ! 


In 

• H 


99.9 . 








* 


Communicate with " : 
researchers in othistr 
disci pi Ines 








^ V 

02 . *♦ 


.5 


75.0 


Work at home 

_i> 

—9- ■ — ■ .- - 


m 


95. 1 


< 


93.5 


2.0 

* 


99.9 


Work outside of 
normaCofflce hours 


4 






is 


.5 


99.7 


Read work- re la ted 
t literature : 


•.'25 


99.9 










v., ■ 

Exchange letters 
with 




81.3 


.25 


^"82,/^ 


- 5 i 


99.7 

I 


*"~Vse TRe~ teTephoiie 
to communicate with 
other researchers 

J!5' ■ 




93.9 


■0) 




i.o"' 


99.7 


J rave I for 
#fjcusVTons with 
other researchers 






# * 


1 


r.o 


■ . ^ . —3 

99.7 


Othe^r communication 


■1.5 

■ ;^ 








* 

-2.0 

m 


99.9 


Howl satis f Tod are^ 
you wi th-jDommun 1 - 
cation with 
gj^^^tant researchers? 






• 375 

— L 


90. 1 




99.7 
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